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CIII. 
THE AMERICAN SOCIETY 
OF 


HEATING AND VENTILATING ENGINEERS. 


NINTH ANNUAL MEETING, 


New York City, January 20, 21, 22, 1903. 


PROCEEDINGS. 


First SESSION. 


The Ninth Annual Meeting of the American Society of 
Heating and Ventilating Engineers was held in the hall of the 
American Society of Mechanical Engineers, No. 12 West 
Thirty-first Street, New York City, January 20, 21 and 22, 
1903. 

The meeting was called to order on Tuesday, January 2oth, 
at 2.35 P.M., by the President of the Society, Mr. A. E. Ken- 
rick. 

Secretary Mackay called the roll, and reported a quorum 
present. 

The President: There being the required number of mem- 
bers present to constitute a quorum, the next business in or- 
der is the President’s address. 

President Kenrick read the following address: 


PRESIDENT’S ADDRESS. 


Gentlemen: It is my privilege, as well as my duty, to ad- 
dress you at the opening of this our Ninth Annual Meeting. 
This Society, which less than eight years ago was small and 
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weak as a child just come into life, has leaped into vigorous 
manhood in so short a space of time that it seems almost to 
have sprung full-fledged from the brains of its founders: pos- 
sibly there is more in this comparison than at first might ap- 
pear, for this Society, but lately only a conception in the 
brains of a few, has attained to a membership of over one 
hundred and seventy-five heating and ventilating engineers. 

This is a cause for congratulation, but it is only one of the 
reasons why we meet to-day under auspicious circumstances ; 
another is that the character of the work done by our mem- 
bers is improving year by year, and the reports of the pro- 
ceedings of the Society are being sought for by similar societies 
in different parts of the world; but the most auspicious ele- 
ment of the time is the fact that we are in the midst of 
great and wonderful achievements in science and engineering, 
while the opportunities opening before us are simply marvel- 
lous in their possibilities. 

As heating and ventilating engineers, we may be pardoned 
if we enquire what relation we bear to what has been done 
and what remains to be done in the line of the world’s 
progress. 

A prominent scientist said that the end of discovery must 
be about reached, and that there could be no probability 
that the next age would advance as rapidly as this has done 
but discovery has followed discovery until, at the present 
time, we stand aghast and say, what can come next? It is, 
however, probable that the future will bring many a discovery 
and application of knowledge far beyond anything we can 
imagine. 

The proper installation of heating and ventilating plants, 
together with hundreds of other discoveries and inventions 
of the nineteenth century, were beyond the thoughts of our 
forefathers one hundred years ago; but I will not detain you 
by further speculations as to the future triumphs of our pro- 
fession; that they will be great does not admit of a doubt 
in view of the past; that they will be more wonderful and 
important than we can now comprehend is probable from 
the analogy of history; that they will elevate and ennoble 
man, lift him out of his present limitations and make him 
the master where now he is the victim, is certain, because 
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that has always been the effect heretofore, and because it is 
the end for which the engineer is commissioned. 

This Society is to be a factor in such result. Its every 
meeting to mingle experiences, to discuss causes, to compare 
attainments and to encourage research, is a step toward the 
final achievement when every force in nature and every cre- 
ated thing shall be subject to the control of man. 

I congratulate the Society upon the success attained in the 
past, and trust that the future will bring honor to its cause 
and to my fellow-members. 


The President: The next business in order is the report of 
the Secretary. 

Mr. W. M. Mackay, the Secretary, read the following re- 
port: 

REPORT OF THE SECRETARY. 
Jan. 20, 1903. 
THE AMERICAN SoclETY OF HEATING AND VENTILATING 
ENGINEERS. 


Gentlemen: Your Secretary would report a large increase 
in membership during the past year. At our last annual 
meeting our membership was composed of 133 Members, 1 
Honorary Member, 5 Associates and 4 Juniors, or a total of 
143 Members of all grades. During the year we have added 
28 Members, 9 Associates and one Junior, one Junior Mem- 
ber has been reinstated, one Junior Member has been ad- 
vanced to full membership, one Member and one Associate 
have resigned, and five Members and one Associate have 
been dropped from the roll for non-payment of dues. 
Our present membership is 156 Members, 1 Honorary, 12 
Associates and 5 Juniors, or a total of 174 Members of all 
grades, making a net increase of 31 during the past year, in 
addition to which we have a number of applications to be 
acted on and voted on after the annual meeting. 

The financial affairs of the Society are in a better condition 
than they have been for some years. At the last annual 
meeting there was a balance in the hands of the Treasurer 
of $80.53 with $300 owing from the members for dues, and 
an indebtedness of $388.09. Feeling that the Society should 
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not be hampered for lack of funds, a gentleman interested 
in its welfare made a donation of $100 to the funds of the 
Society, and our President raised a fund of $300 by voluntary 
subscription, from the members present at the last annual 
meeting, to be applied to the general funds of the Society. 
Two hundred and eighty-five dollars of the amount subscribed 
has been paid, leaving a balance due of $15. We have re- 
ceived from all sources during the past year, $2,460.04, which, 
with the balance on hand, made a total of $2,540.57 available. 

The expenditures, including accounts of $388.09 left over 
from 1go1, amounted to $2,086.88, leaving a balance in the 
hands of the Treasurer of $453.69. 

There is a balance owing from members for dues and from 
newly elected candidates for membership for initiation fees 
and dues and bills for electrotypes; this, with the balance of 
subscription to Deficiency Fund, amounts to $534. This, 
with the balance on hand, amounts to $987.69. 

We have unpaid bills in connection with the present meet- 
ing, and the balance of the Secretary’s account amounting 
to $162.72, so that with the amount on hand and owing from 
members and others, deducting the bills payable, $162.72, 
leaves a balance of $824.97. 

The six members dropped from the rolls during the year 
owed $30 each, or a total of $180. 

The Secretary’s expenses for the year, including stenog- 
rapher, clerk hire, postage, rent of post-office box, expenses in 
connection with the summer meeting, expressage, etc., amount 
to $395.60. 

The 1902 proceedings have been edited and placed in the 
printer’s hands with the exception of seven corrected discus- 
sions, which have not been returned by the members. This 
discussion will be furnished and the proceedings published 
as soon after this meeting as possible, and will be forwarded 
to the members during the next sixty days. The cost of the 
editing and printing will amount to about $700. 

The Proceedings of the Society are sent free to thirty-five 
of the leading colleges, engineering and architectural societies, 
and we have standing orders for the Proceedings as printed 
from two additional public libraries and one college. 

The Society held a summer meeting at Atlantic City, June 
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16, 1902; the papers presented being received too late to be 
printed were read from the manuscript. All the papers to be 
presented at this meeting (with the exception of one), while 
received late, have been printed and forwarded to the mem- 


bers. 
Respectfully submitted, 


W. M. Mackay, Secretary. 


On motion of Mr. Jellett the report was accepted and or- 
dered spread on the minutes. 
The Secretary then read the Treasurer’s report as follows: 


REPORT OF THE TREASURER. 
New York, Jan, 20, 1903. 


Balance on hand Jan. 21, 1902 
Cash received since Jan. 21, 1902: 


Initiation fees 

Pin badges 

Electrotypes 

Proceedings 

Donation 

Subscription to Deficiency 


285 04 
momen CAD $F 


Disbursements : 
Treasurer, collections, stamps, etc. . . 43 
Secretary’s account, 1901 09 
Mechanical Engineers’ Rooms 00 
Stenographer, annual meeting 00 
Certificates of Membership 
Bormay & Co., cuts 
Bureau of Engraving, cuts 
Cut Cabinet 
Letterheads 
Editing? 1901 Proceedings 
Stenographer, summer meeting 


Carried foward 
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Brought foward $768 

J. J. Little & Co., balance 1900 pro- 

ceedings 100 
J. J. Little & Co., advance papers, 1902 

meeting 99 22 
J. J. Little & Co., 1901 SURROEING: - . eee 
Treasurer’s bond 00 
Printing 50 
Pin badges 00 
Secretary’s account, 1902 54 $2,086 88 


Balance on hand 


Jupson A. Goopricu, Treasurer. 


On motion of Mr. Connolly the report of the Treasurer was 
accepted and ordered spread upon the minutes. 

The President: The report of the Board of Governors is 
the next in order. 

The report of the Board of Governors was read by Prof. 
Kinealy, as follows: 


REPORT OF THE BOARD OF GOVERNORS. 


Annual Meeting, 1903. 


Gentlemen: Your Board of Governors met and organized 
January 23, 1902, appointing a Committee on Finance, Mem- 
bership, and Publication, and electing an Executive Com- 
mittee of New York City members. The various committees 
have given careful attention to their duties, and the Board 
has held four meetings during the year. 

We are able to report a substantial increase in membership 
and the financial affairs of the Society are in a good con- 
dition. 

There are still several hundred dollars owing from members 
for back dues, and we would urge a prompt payment of these 
and the annual dues, which will become due on February 
I, 1903. 

The 1902 Proceedings have been edited and placed in the 
printer’s hands, and will be completed and forwarded to the 
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members as quickly as possible. A revised list of members, 
corrected to November 1, 1902, together with the Constitu- 
tion and By-Laws, has been published and forwarded to the 
members. 

As per resolution at the summer meeting, the Board of 
Governors has been in correspondence with the Executive 
Committee of the Carnegie Institution, Washington, D. C., 
requesting that a laboratory of research and experiment in 
connection with heating ventilation and cooling be con- 
sidered, in connection with their Institution, and we have the 
assurance of the Executive Committee that our request will 
receive consideration at their meeting this month. 

While the papers to be presented at this meeting were re- 
ceived late, they have been edited, cuts prepared, and have 
been printed and forwarded to the members, with the ex- 
ception of a paper from R.C. Carpenter, which has not been 
received. 

Your Board arranged for a summer meeting at Atlantic 
City on June 16, 1902, which was largely attended, and re- 
sulted in a number of applications for membership being 
received. 

The papers presented at the summer meeting were not re- 
ceived in time to be printed. They were read from manu- 
script and will appear in the annual Proceedings. 

Respectfully submitted, 


ALFRED E. Kenrick, Chairman; 
Joun Gormty, Vice-Chairman ; 
J. H. Kinga ty, 

Wo. Kent, 

R. C. CARPENTER, 

C. B. J. SNYDER; 

Wo. M. Mackay, Secretary. 


On motion the report of the Board of Governors was ac- 
cepted and ordered spread on the minutes. 

The President: The next order of business is the reports 
of Standing Committees. First is the Committee on Com- 
pulsory Legislation, of which Mr. William M. Mackay is 
chairman. Has that committee any report to make at this 
time? 
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Mr. Mackay read the following report: 


REPORT OF COMMITTEE ON COMPULSORY LEGISLATION. 
Annual Meeting, 1903. 


Your Committee would report that efforts have been made 
during the past year to secure legislation to compel the 
proper ventilation of public buildings and schoolhouses in 
the States of Pennsylvania, Maryland, Michigan, I[llinois and 
New York. It has been impossible to secure action in Penn- 
sylvania and in Michigan, as the Legislature in those States 
have not been in session for the past two years. A bill is 
now being prepared by the member of our Committee from ~ 
Illinois, to be presented at the coming session of the Legis- 
lature, and we are encouraged by those through whom this 
bill will be presented to hope for its passage. 

In New York State your Committee was ably assisted by 
C. B. J. Snyder, Superintendent of School Buildings, Depart- 
ment of Education, City of New York, a member of our 
Society and one of our Board of Governors, who prepared a 
bill to provide for proper sanitation, ventilation, and pro- 
tection from fire of schoolhouses and other public buildings 
in the State of New York. This bill was presented in New 
York State Assembly on March 17, 1902, by Mr. Woody, a 
member from Brooklyn, City of New York, and while every 
effort was made to secure the adoption of this bill, the late 
date of its presentation prevented its adoption, although all 
who have seen and read the bill were in favor of it. We sub- 
mit a printed copy of the bill with this report. 

Mr. Snyder, representing our Society, addressed the New 
York State Association of School Superintendents at Albany 
last October, on this subject, and as a result they have become 
interested to such an extent that they have prepared a bill, 
largely along the lines of the Woody bill, prepared by Mr. 
Snyder, which is being presented at this session of the New 
York State Legislature. . 

Your Committee have assured the School Superintendents’ 
Association that they will have the earnest support of our 
Society and its individual members in securing the adoption 
of this bill, and as their Association covers every county, city, 
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town, and village in the State, we have every hope that suffi- 
cient influence will be brought to bear with the State Legis- 
lature to insure its adoption. 
Respectfully submitted, 

Wo. M. Mackay, Chairman; 

Henry ADAMS, - 

ANDREW HARVEY, 

T. J. WATERS, 

B. H. CARPENTER. 


On motion the report was accepted and ordered spread on 
the minutes. 
STATE OF NEw York. 
No. 1732. Int. 1266. 


IN ASSEMBLY, 
March 17, 1902. 


Introduced by Mr. Woopy—read once and referred to the 
committee on Pusiic HEALTH. 


An AcT 


TO PROVIDE FOR PROPER SANITATION, VENTILATION AND 
PROTECTION FROM FIRE OF SCHOOLHOUSES 
AND OTHER PUBLIC BUILDINGS. 


The People of the State of New York, represented in Senate 
and Assembly, do enact as follows: . 

Section 1. Every schoolhouse and other public building 
hereafter erected in a city or incorporated village within this 
State shall be provided with a reasonably sufficient number 
of proper water closets, lavatories, earth closets or privies, for 
the use of persons occupying or admitted to such schoolhouse 
or public building; shall be kept clean and free from all nox- 
ious smells or gases arising from any closet, drain, privy or 
other nuisance and shall be provided with proper means for 
ventilation in such manner that there shall be at all times a 
sufficient supply of pure air therein. 
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§ 2. Prior to the erection or construction of any school- 
house or public building, the person or persons or corporation 
owning the same shall submit a full and complete copy of the 
plans, together with a statement in writing of the proposed 
building, which statement must contain a clear and compre- 
hensive description properly sworn to by said owner or au- 
thorized representative of those portions of the proposed 
work which deals with the sanitation, ventilation and pro- 
tection from fire of said proposed buildings. Such details, 
statement and copy of the plans shall be submitted to and 
filed with the department of buildings, health board or other 
officer or officers having like jurisdiction, within an incorpo- 
rated city or village where said buildings are about to be 
erected, and in all other places, including any city or incor- 
porated village not having an officer or officers exercising juris- 
diction as a board of health or health officer, such detail state- 
ment and copy of plans shall be submitted to and filed with 
the state board of health. No such schoolhouse or other 
public building shall be erected or constructed until such 
specifications and plans shall have been approved in writing 
by the department of buildings, board of health or officer ex- 
ercising jurisdiction thereof, to whom such plans shall be sub- 
mitted as required by this act. The sanitation, ventilation 
and protection from fire of every such schoolhouse or other 
public building as provided by this act, shall be subject to the 
inspection of such board of health or other officer exercising 
like jurisdiction during the progress of such erection or con- 
struction, by its or his agents or servants, and shall conform 
in all things to the reasonable requirements of such board of 
health or other office of like jurisdiction. 

§ 3. Every such schoolhouse and public building for which a 
detailed statement and plans are filed as provided by this act 
shall be ventilated in such a manner that the quantity of foul 
or vitiated air exhausted or removed shall be positive and in- 
dependent of atmospheric changes, and shall not be less than 
fifteen cubic feet per minute for each person; and the quantity 
of fresh air admitted shall be not less than fifteen cubic feet 
per minute for each person than such schoolroom and public 
building can accommodate. 

§ 4. It is further made the duty of such department of 





NINTH ANNUAL MEETING. 17 


buildings, board of health, health officer, or other body or 
person having jurisdiction, to have such inspections made 
from time to time as may be deemed necessary, to see that the 
said schoolhouses and public buildings as are built in compli- 
ance with this act are kept and maintained in a proper sanitary 
condition and that the provisions of this act are complied with. 
Should said inspection determine the fact that the provisions 
of this act are not being complied with, said department of 
buildings, health board or health officer, or other officials ex- 
ercising jurisdiction shall at once issue a written order to the 
trustees, corporation or public officers having charge of, own- 
ing or leasing said schoolhouse or public building, requiring the 
immediate correction of the violation found, giving such time 
for their correction as may be deemed best for the public 
welfare. 

§ 5. All schoolhouses and public buildings for which plans 
and a detailed statement shall be filed and approved, as re- 
quired by this act, shall provide that all halls, doors, stairways, 
seats, passageways and aisles and all lighting and heating ap- 
pliances and apparatus shall be arranged to facilitate egress 
in cases of fire or accident and to afford the requisite and proper 
accommodations for public protection in such cases. All exit 
doors shall open outwardly and shall, if double doors be used, 
be fastened with movable bolts operated from the inner face 
of the door. No staircase shall be constructed with wider 
steps in lieu of a platform but shall be constructed with straight 
runs, changes in direction being made by platforms; the rise of 
said staircases shall not exceed eight and one-half inches to a 
step and shall not be less than nine inches tread, exclusive of 
the nosing. Handrails shall be provided on eithér side of all 
staircases. No door shall open immediately upon a flight of 
stairs, but a landing at least the width of the door shall be pro- 
vided between such stairs and such door. Every public 
building or place of assemblage accommodating five hundred 
persons shall have at least two exits of not less than five feet 
in width and for every additional one hundred persons or por- 
tion thereof to be accommodated in excess of three hundred, 
an aggregate of twenty inches additional exit width must be 
allowed. The stone or brick work of the smoke flues for all 
boilers and furnaces shall be at least eight inches in thickness 
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and shall be properly capped with stone or other similar ma- 
terial; the inside four inches of said flues shall be of fire brick 
laid in fire mortar for a distance of twenty-five feet in any di- 
rection from the source of heat. All smoke flues other than 
for boilers or furnaces shall be lined on the inside with cast 
iron or well burnt clay or terra cotta pipe, made smooth on the 
inside, from the bottom of the flue or throat of the fireplace 
and carried up continuously to the top of the flue, each section 
of the pipe to be built in as the flue or flues are carried up, each 
side of each flue to consist of not less than four inches of brick- 
work, well bonded together; no flue shall be started or built 
upon any floor or beam of wood, neither shall any floor, beam 
or joist be placed within six inches from the interior of a flue 
and no wood casing, furring or lath shall be placed against or 
cover any smoke flue or metal pipe used to convey hot air or 
steam, but in the case of flues for hot air or steam this shall not 
prohibit the covering of said flues with metal lath and plaster 
with an air space of seven-eighths of an inch and the placing of 
the woodwork directly thereon. No stove pipe shall be placed 
nearer than nine inches to any lath and plaster or board par- 
tition, ceiling or woodwork and in the case of furnaces such 
distance shall be from fifteen to thirty inches unless properly 
protected with metal, but in no case shall the distance be less 
than twelve inches. No vertical hot air pipe shall be placed 
in any stud partitions or in a wood enclosure unless it be at 
least eight feet distant in a horizontal direction from the fur- 
nace. Steam or hot water pipes shall not be placed within 
two inches of any timber or woodwork. In the construction 
of fire-escapes the balconies shall be made so as to be easily 
accessible from the different floor levels and the rails thereof 
shall not be less than thirty inches in height. No iron ladders 
shall be used in connection with any fire-escape, but there 
shall be provided iron stairways with a tread of not less than 
seven inches and a rise of not more than nine inches, protected 
with proper iron hand rails. 

§ 6. The word schoolhouse as used in this act, shall be 
taken and deemed to mean any building in which public or 
private instruction shall be given to not less than ten pupils at 
one time; and the words public building as used in this act 
shall be taken and deemed to mean any building or premises 
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used as a place of public entertainment, instruction, resort or 
assemblage, or for the purpose of transacting public business 
of any kind or nature whatsoever, when there shall be more 
than ten persons in any such building at any one time. Pro- 
vided, however, that this act shall apply only to cities and in- 
corporated villages. 

§ 7. Any violation of this act or failure to comply with its 
provisions by any school committee, public officer or corpo- 
ration or other persons whatsoever shall be a misdemeanor. 

§ 8. This act shall take effect July first, nineteen hundred 
and two. 


The President: The next committee is the Committee on 
Uniform Contract and Specifications, of which Mr. Jellett is 
chairman. Is that committee ready to report? 

Mr. Jellett read the following report: 


REPORT OF COMMITTEE ON UNIFORM CONTRACT. 
New York, January 20, 1903. 


To the American Society of Heating and Ventilating Engineers. 

GENTLEMEN: Your committee, appointed to prepare a uni- 
form contract covering the installation of heating and venti- 
lating plants, have given the matter very considerable study 
during the past year, and present for your consideration a 
form of contract, together with general conditions covering 
the specifications, which seem to them to meet the conditions 
prevailing throughout the country generally better than any 
form that we know of. 

After discussing the matter very freely, and getting opin- 
ions from different parties who have had experience in such 
matters, we have reached the conclusion that it is very much 
better to make the contract itself short, covering only the 
names of the parties, what they agree to do, when they agree 
to start and complete the work, the amount of money to be 
paid, how it is to be paid, and the question of liens, and that 
all other matters usually placed in the contract should be 
placed in the general conditions covering the specifications. 
When a set of specifications are sent out for bids, these gen- 
eral conditions should be attached to the specifications, in 
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order that the contractor bidding on the work shall know at 
the time of bidding under what conditions the work will have 
to be executed. The committee feel that in the past con- 
siderable trouble has been created by want of such knowledge 
on the part of the contractor, at the time the bids were being 
made. 

For example, many specifications are sent out, and nothing 
whatever is said about a bond. When the estimate is ac- 
cepted and the bidder is asked to sign the contract, he is met 
with a request for a bond, sometimes in quite a large sum. 
This means an expense to him usually of one per cent., an item 
which he had not included in his estimate, and which it is 
right the owner should pay, as the owner who requests a bond 
from the contractor, is really asking for insurance that the 
contract shall be completed within a specified time and in a 
definite manner, etc., and he should pay for such insurance. 

Again, the question of fire insurance comes up. The owner 
frequently asks the contractor to carry the insurance, or part 
of it. There is no reason why the contractor should carry the 
owner’s insurance unless the owner is paying for it. 

The drawings also should be identified, and as they accom- 
pany the specifications, they should be detailed in the general 
conditions of the specifications. 

Again, the specifications and plans should not be returned to 
the architect or owner before the certificate for final payment 
is given, because if returned before all questions are settled, 
and a dispute should arise afterward, the contractor has given 
up his principal evidence in the matter and is practically 
helpless. 

If it is the intention to ask the contractor to sign a contract 
waiving his right to lien, then he should be given notice of this 
intention when asked to bid, so that before entering into a 
contract containing a clause to the effect that he will have no 
right of lien, he will.be in a position to demand security, or 
other satisfactory guarantee of payment, before he signs the 
contract. 

Your committee, therefore, have placed under the head of 
general conditions to be attached to the specifications many 
of the conditions that are usually found in the contract, with 
the idea that the contractor should be in possession of this in- 
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formation when bidding, and the contract is so drawn as to 
include these items as an integral portion of same. 

We would ask that the Society give this matter the careful 
consideration it demands. If the contract and general con- 
ditions are approved by the Society, then we would suggest 
that the National Association of Master Steam and Hot Water 
Fitters also be asked to pass upon the contract, and if they 
approve of it, across the face of the contract should be printed 
the fact that this form is approved by both bodies, just as the 
uniform contract is approved by the National Institute 
of Architects and by the National Association of Master 
Builders. 

The contract and conditions presented herewith have been 
submitted to an able attorney, who has passed on the legal 
questions involved, and who advises that the strongest form 
of contract is the one that protects the rights of both parties; 
that if our Society should draw a contract that would appar- 
ently give the owner greater protection than the contractor, 
or the reverse, such a contract, no matter how strong it seems 
to be, is very much more easily broken than one that fairly 
protects the interests of both, and this advice your committee 
have followed in drawing this contract. Some of our mem- 
bers who are contractors may object to certain clauses, think- 
ing the owner’s position is too strongly protected; others, who 
are consulting engineers, may think that the engineer’s or 
architect’s authority is not as strong as it should be, but your 
committee believe that the contract as drawn is a fair one, 
and would recommend the Society to adopt it. 

Respectfully submitted, 
Stewart A. JeLLeTT, Chairman. 
H. J. BARRON, | 
Wizuiam H. McKiever, | 
R. P. BoLton, 
F. A. WILLIAMs, J 


Committee. 


The President: Gentlemen, you have heard the report of 
the Committee on Uniform Contract and Specifications. 
What action will you take on the report at this time? 

Mr. Connolly: I move that it be laid over and made the 
special business for to-morrow afternoon. (Carried.) 
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The President: Next in order is the report of the Committee 
on Standards, of which Prof. Kinealy is chairman. 

Professor Kinealy: The Committee on Standards has no re- 
port to make other than to submit to the Society the code 
which it submitted at the last annual meeting. No change 
has been made in this code, and no suggestion has been re- 
ceived except one from Mr. Gormly, of Philadelphia, which 
was embodied in a paper read by him at the summer meeting. 
This suggestion of Mr. Gormly’s was that some time of making 
a test should be specified in the code. Now, the committee 
did not see how they could specify a particular time, so that 
the code has not been changed at all, and we simply submit 
this code to you exactly as it was last year. [See page 347.] 

In addition to the report of the code I have a report here 
which I was asked to submit by vote of the Society. It isa 
report of a special committee appointed to consider the rela- 
tion of grate area in heating boilers to the direct radiating 
surface in buildings. The special committee consists of Mr. 
James Mackay, Mr. J. A. Gorton and Mr. A. H. Hamlin. 
For some reason or other this Society voted that this com- 
mittee should report to the Committee on Standards, and I 
have the report, which I will read. 

The report was read by Professor Kinealy, as follows: 


REPORT OF SPECIAL COMMITTEE ON THE RELATION OF GRATE 
AREA IN HEATING BOILERS TO THE DIRECT RADIATING 
SURFACE IN BUILDINGS. 


The conditions met with in house-heating engineering are 
so complicated in comparison with power engineering that 
many allowances must be made in forming the base of oper- 
ations. 

That is, we must consider lack of attention to the house- 
heating boiler, variation in quality of fuel, quantity of fire, 
construction of the building, exposure, distribution of the 
radiating surface, etc. 

The capacity of the boiler must be sufficient to overcome 
these difficulties in order to be accepted as satisfactory, and it 
has been the endeavor of this committee to determine a rule 
or rules by which the several component parts of the boiler 
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may be definitely prescribed in order to arrive at the relation 
between its area of grate and the quantity of radiating sur- 
face it is to carry. 

For example, let us assume that the boiler shall be intelli- 
gently operated, that the quality of fuel is good, in fact all 
conditions favorable—then we are extracting from the coal 
an average of 14,000 heat units per pound, equal to the evap- 
oration of 14.5 pounds of water from and at 212 degrees, and 
since one square foot of direct steam radiation gives off 260 
units of heat per hour in a room at 70 degrees F., we have from 
one pound of coal sufficient heat to supply 53.8 square feet of 
radiation for one hour. 

Making the customary deductions for loss of heat by ra- 
diation at the boiler, for loss in maintaining draught, for loss 
from friction in mains, risers and fittings, for loss due to un- 
consumed fuel and from other sources, we are left with only 
50 per cent. of the heat delivered to the radiator; this reduces 
the quantity of radiating surface to 26.9 square feet per pound 
of coal per hour. 

Assume that a certain building should have, according to 
our best means of determining, 3,750 square feet of direct 
steam-radiating surface, we should then require the consump- 
tion of 140 pounds of coal per hour to maintain a temperature 
of 70 degrees F. inside with a zero temperature outside. 

Allowing 6 pounds of coal per square foot of grate per hour, 
for slow combustion in low-pressure cast-iron boilers, gives 
us 234 square feet of grate (or 3,360 square inches) for a plant 
of 3,750 square feet direct-radiating surface or 1.1 square feet 
surface to 1 square inch of grate, under the best conditions. 

To obtain the above result we have this fundamental 
formula: 


Ss iss Cia) (1) 


where G represents grate area in square feet; R represents 
radiating surface in square feet. 

So far we have dealt with a cast-iron steam boiler of the 
upright sectional push-nipple type, portable setting and 
standard cast-iron direct radiation only. 

The necessary deductions should now be considered to cover 
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existing conditions, and for this let k represent the coeffi- 
cient, its value being unity in formula No.1. Take for exam- 
ple a stone building of 24-inch walls, normal glass area and ex- 
posure, and its construction of the best throughout, with first 
quality of anthracite nut coal being used; the factor of 
safety not being considered, simply providing for the very 
smallest boiler for the building. 


Then we have 
: R 
G=k(-—>5-) (2) 


Values for k should be determined for the several kinds 
and qualities of coals and other fuels used in house-heating 
boilers, for the several materials of building construction, 
for degree of exposure, etc. These values, however, can 
only be satisfactorily and safely derived from numerous tests. 
In general practice the relative value of anthracite nut and 
peais1to 3. Inserting this value for k in No. 2 we have 


R 
G=3(—_) 
3\r1x 144/ (3) 
as the grate area necessary for burning pea coal. 
For water heaters subject to the same conditions formula 
No. 3 becomes 


G =3(—) 065 (4) 


The percentage of error in 4 may be eliminated in accord- 
ance with practice by decreasing the grate area 10 per cent.; 
then we have 


=) 0.585 (5) 


Other questions of importance enter into the consideration 
of formula No. 2, although they are not incorporated in this 
subject as handed to the committee. They are: the type of 
boiler, the boiler-heating surface, the boiler-flue area, and the 
size and construction of the chimney. How do they affect 
the relation between G and R? 

We have not considered them in this report, but they should 
be taken into account on further development of formula No. 2. 
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We urgently recommend a series of tests to determine the 
possible values of k to cover conditions hereinbefore enu- 
merated. 

Respectfully submitted, 
A. S. Hamtin, Chairman. 
Jas. Mackay, 
J. A. Gorton. 


The President: You have heard the report of the Committee 
on Standards, also the report of the Special Committe ap- 
pointed one year ago. I think perhaps it would be well to 
take the vote on the acceptance of these reports separately, 
and I will take the liberty to ask what action you will take on 
the report of the Committee on Standards? 

Mr. Barron: I move that the report be received and the 
committee continued. (Carried.) 

The President: Now, in regard to the report of the Special 
Committee appointed at the meeting one year ago, which re- 
port we have just heard from the Committee on Standards, 
what action will you take in regard to that report? 

Mr. Jellett: I move that the report be accepted with the 
thanks of the Society. (Seconded.) 

Mr. Rockwood: I would like to ask when the discussion of 
these reports comes in? 

The President: The motion having been made and sec- 
onded, the report of the committee will be open for discussion 
at the present time. Perhaps the report of the committee 
might be accepted with a motion that the discussion of this 
report be taken up at some future meeting. 

Mr. Jellett: It has always been understood, I think, in our 
Society, that reports when accepted are open for discussion 
at any time during the session, because it is impossible to 
satisfactorily discuss a report of this kind until after we have 
had an opportunity to study it. 

Professor Kinealy: Mr. President, this report, which it was 
my duty to submit, seems to me to require further considera- 
tion on the part of this same committee. The committee, you 
notice, has submitted a number of formulas, and the com- 
mittee says, ‘‘Other questions of importance enter into con- 
sideration of formula No. 2, although they are not incorporated 
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in this subject as handed to the committee. They are the 
type of boiler, the size of the flue area and the size and con- 
struction of the chimney.’’ Then the committee asks, ‘‘ How 
do they affect the relation between G and R?”’ I should like 
to see this same committee continued and see if they cannot 
answer the question which they have asked. This is really, 
I think, a preliminary report, and therefore I should like to 
see the committee thanked and asked to do some more work. 

Mr. Jellett: I will add to my motion that the committee be 
continued. (Carried.) , 

The President: The Committee on Tests, of which Mr. A. 
A. Cary is chairman, is next inorder. I do not see Mr. Cary 
Is any other member of the committee present to make any 
report at this time? 

I believe that completes the list of reports of standing com- 
mittees. Now come the reports of the special committees. 
There is a committee of which Mr. Jellett, I believe, is chair- 
man, on the Relation Between the Engineer and the Archi- 
tect. Has that committee anything to say at this time? 

Mr. Jellett: Nothing. 

The President: The next is the Special Committee in regard 
to our tenth annual meeting, of which Mr. Chew is chairman. 

Mr. Barron: That committee held one meeting. _ All they 
can do is to report progress. I do not think at this time that 
it would be advisable to go into the details of the suggestions 
made. It can be taken up at some other time. 

On motion Mr. Barron’s statement was accepted. 

The President: The next order of business is the appoint- 
ment of tellers to open, sort and count the ballots for the 
election of officers for the ensuing year. I will appoint Mr. 
William H. McKiever, Mr. H. J. Barron and Mr. George I. 
Rockwood as tellers. 

The President: Is there any new business to come before 
the Society at this time? , 

Mr. Jellett: There is one thought that I have in mind; I 
do not know whether it is time to present it or not, and that 
is, after hearing of the satisfactory financial condition of the 
Society, whether the old suggestion that I made some two or 
three years ago, should not come up now into life, that this 
Society should arrange for a quarterly or monthly publication, 
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to answer the questions of our members on engineering sub- 
jects affecting heating and ventilation, and whether we have as 
yet reached the financial position where we can secure for 
such a purpose the services of some young man who has had 
editorial training. The idea is that our members who have 
questions they wish to have answered, could forward them and 
have the questions and answers printed and sent to all the 
members, so that all would benefit by the information. 

The President: Do you incorporate that in a motion? 

Mr. Jellett: It is a suggestion, and when the Society reaches 
the financial position to warrant it I shall present the sug- 
gestion again. I have not digested that report sufficiently to 
be sure of my ground, but I think the question could be taken 
up at the session, and if the Society is in a financial condition 
to warrant it, I think the Board of Governors should be au- 
thorized to take the step. I make the motion—to bring the 
subject up for discussion—that if the financial condition of 
this Society warrants it, the Board of Governors take up the 
question of issuing either a quarterly or monthly pamphlet or 
bulletin in which shall be answered questions connected with 
the business of heating and ventilating. 

Mr. Harvey: I support that motion simply to ask a ques- 
tion of Mr. Jellett—what he would consider to be a financial 
condition that would warrant that. 

Mr. Jellett: My own judgment is that a thing of that kind 
could be started and run for say $50 a month, possibly for 
less. I do not know what it would cost for printing, but I 
think some arrangement could be made by which we could 
secure the services of a young man. It would be necessary 
that it should be a small publication to start with. The cir- 
culation of it would not be very extensive. If it were quar- 
terly, of course it could be more of a publication. It is a mat- 
ter which would bear considerable discussion. I have never 
gone into the details of the cost of it, from the fact that the 
Society has never been in a position to undertake it, but I 
believe the Board of Governors should investigate that matter, 
and if we published only an eight-page pamphlet we could 
answer a good many questions on those eight pages. I think 
it is a matter which should be given careful consideration. 
We have some men in our Society who are connected with 
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engineering journals, and have training in that particular di- 
rection, and they could give us this information, I think. 
The Board of Governors certainly know from the outlook now 
how to approximate their expenses for the ensuing year. The 
man employed could be in the position practically of the 
Society’s secretary, or in an editorial position. The cost of 
that part of the work would be, as I take it, not very great. 
The printing and publishing would be the largest item, and I 
believe it would be of great benefit to this Society in increas- 
ing its membership if information of this kind was spread 
among the members much more freely than it is at the present 
time. I think it is a subject that is well worth serious consid- 
eration by our Society. 

The President: Perhaps our secretary, Mr. Mackay, can 
give us some data in regard to the cost. 

Secretary Mackay: Mr. President, I do not know that I 
can enlighten you much more than Mr. Jellett has on the 
cost. I am heartily in favor of the motion which Mr. Jellett 
makes, when the Society is in a position to afford it, and I 
wish it had been in such a position before this, because it 
would be an incentive for advancing the interests of the So- 
ciety. But I am afraid that the present financial condition 
of the Society, good as it is, would prevent us from consider- 
ing it for at least another year. While we have on hand, and 
owing to the Society for dues, between eight and nine hundred 
dollars, all of that will not be collectible, and the amount that 
will be collectible and on hand would about pay for last year’s 
Proceedings. That would allow us to start 1903 with perhaps 
a surplus of fifty or a hundred dollars and all back indebted- 
ness paid, and the Proceedings, which have always been one 
year behind up to date could be ready, for 1903, immediately 
after the summer meeting, so that the members would have 
the Proceedings in the fall instead of after another meeting, 
and it would seem to me that unless there are more funds in 
sight than we can depend upon from our present membership, 
the incoming Board of Governors will have all that they can 
do to handle the affairs of the Society along the present lines 
and to get these two books before the members before the 
close of the year. I do not wish to throw cold water on Mr. 
Jellett’s suggestion or motion, because I believe it is a good 
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thing and something which we ought to have had before this. 
We are to be congratulated on getting out of debt. It has not 
been altogether the funds of the Society that have helped us 
out of debt. You must bear that in mind. There was $400 
donated to this Society which has put us on a good, financial 
basis, and we do not want to undertake anything that we can- 
not carry through until we have funds ahead to assure suc- 
cess. I believe that $50 a month would be a light view of the 
expense of such a publication as is suggested. I believe that 
when it is properly done it will cost about a thousand dollars 
a year, and I hope that some day the Society will be able to 
undertake it, and that that will be soon. 

The President: Is there any further discussion of this sub- 
ject? If not, I will put the motion as made by Mr. Jellett. 

The motion as made by Mr. Jellett was read and unani- 
mously carried. 

The President: Is there any other new business? 

Mr. Switzer: Under the head of new business there is a 
matter that I was requested to bring before the Society at 
this time in relation to auxiliary or local branches being or- 
ganized in the various remote sections, for instance, of the 
West, of members of this Society, whereby they would have 
stated meetings themselves and discuss the conditions per- 
taining to heating and ventilating at periods suitable to them- 
selves, and to discuss also the papers that are read at the an- 
nual meeting of the Society. This is desirable largely by 
reason of the fact that many of the members are unable to 
attend these annual meetings. In remote sections of the 
West—for instance, the Pacific Coast, Chicago, Northwest and 
Southwest points—the question has been discussed whether 
this Society would sanction a movement in that direction, 
that would enable them to bring up various matters and sub- 
jects from time to time, and also to elect delegates to repre- 
sent those local sections at the annual meetings; preparing 
papers sufficiently in advance to bring about a more active 
interest, and also to increase the membership of the Society 
of Heating and Ventilating Engineers. I would like to have 
the matter discussed and some expression given on the sub- 
ject. 

The President: Your idea would be the forming of societie 
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in remote parts of the country and having them subservient 
to this Society? 

Mr. Switzer: Members of this Society being privileged to 
gather locally and organize branches of the Society. Not the 
organization of a new society or anything of that sort. Take, 
for instance, a radius of two hundred miles of Chicago, the 
same way with Minneapolis, St. Paul, Duluth, Kansas City, 
St. Louis, San Francisco, and the Pacific Coast cities—they 
could have stated periods for their meetings to take up top- 
ics relating to heating and ventilation and the work of the 
parent Society, but with the prime object in view of increas- 
ing membership. The expense, also, might be borne partly 
by the members who gather together to send delegates 
to these annual meetings; by this means greater interest 
would be induced in those different sections where the prov- 
ince of heating and ventilating engineers is growing very 
largely and where they do not have an opportunity to get the 
information presented at these annual meetings. If mem- 
bers in these sections can have representatives attend the an- 
nual meetings and report back at their stated meetings, a 
greater interest in the Society would be shown, and there 
would be an increased membership and a greater benefit de- 
rived from these meetings and the meetings of the parent 
Society. 

The President: Have you any motion to make along those 
lines at this time? 

Mr. Switzer: I would make a motion that the matter be 
taken up by the Board of Governors, with action of that sort 
in view, favoring and advocating local branches in remote 
sections. 

The President: Is that motion seconded? 

Mr. Harvey: I would like to ask the gentleman if he means 
the Board of Governors should have full power to act, with- 
out the consent of the Society? 

Mr. Switzer: I would .suggest that the matter be entirely 
left in the hands of the Board of Governors to use their dis- 
cretion in the matter. I feel that it is an obligation we owe 
to members of the Society, located at remote points, to pre- 
sent this subject here. I would state that my duty has been 
accomplished in presenting it, and I would like to see the 
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matter favorably considered. I think this board would be 
the proper authority to act on this question: 

Mr. Snyder: I second Mr. Switzer’s motion. 

The President: You have heard the motion, is there any dis- 
cussion on the subject? 

Mr. Connolly: I move an amendment that Mr. Switzer be 
appointed a committee of one to submit a concrete scheme to 
the Board of Governors, and that Mr. Switzer have his report 
ready for the Board of Governors before the adjournment of 
this meeting. (Seconded.) 

The President: Those in favor of adopting the amendment 
offered by Mr. Connolly will manifest it by saying Ay; con- 
trary minded, No. It is not a vote. Then we return to the 
original motion. 

Mr. Snyder: The architectural societies found that the only 
way in which they could succeed was by forming a parent so- 
ciety and having chapters in various parts of the country. 
This matter has never occurred to me before, but I would 
move an amendment to the effect that the matter be referred 
to the Board of Governors who shall, at the next meeting, pre- 
sent a report thereon regarding such amendment of the by- 
laws as in their judgment they might deem wise or necessary 
to carry such scheme into effect provided they deem it ad- 
visable. (Seconded.) 

The President: Do you accept that amendment, Mr. 
Switzer? 

Mr. Switzer: I do, sir. 

The motion was put and carried. 

The President: Anything further, gentlemen? 

Secretary Mackay: Under the head of new business I would 
announce the names of the newly elected members since the 
last meeting: 


NEWLY ELECTED MEMBERS ANNOUNCED AT ANNUAL MEETING, 
JANUARY, 1903. 


STEPHEN G. CLARK New York Member 
Louis J. CoBEY Poughkeepsie, N. Y. £2 
FRANK A. DwYER Amsterdam, N. Y. re 


Joun O. GALLouP Battle Creek, Mich. 33 
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AuGustT GEIGER 
WILLIAM NELSON HADEN 
JouNn F. HALE 

Harry H. HELLERMAN 
J. GEORGE KLEmy, JR. 
Denis J. MALONEY 
WILL1AM McGOoNIGAL 
GEORGE W. Scott 
EDWARD L. Stock 
CESAR TERAN 

Huco G. T. THEORELL 
James G. GRANNIS 
FREDERICK W. SMITH 
STEPHEN W. RoBINSON 
EDWARD E. McNAIR 


Member 


e 


Philadelphia, Pa. 
Trowbridge, England 
Chicago, Ill. 
Philadelphia, Pa. 
Philadelphia, Pa. 
New Haven, Conn. 
Mt. Vernon, N. Y. 
Chicago, Ill. 

N. Tonawanda, N. Y. 
New York 
Stockholm, Sweden 
San Francisco, Cal. 
Dunkirk, N. Y. 
London, England 
Buffalo, N. Y. 


Associate 


The President: Is there anything further under the head of 


new business? 
order. 


Perhaps a motion to adjourn would be in 


On motion, the meeting adjourned at 3:45 P. M. 


SECOND SESSION. 


The meeting was called to order on Tuesday evening, Jan- 
uary 20th, 1903, at 8:20 o'clock, President Kenrick in the 


chair. 


The President: The first paper to be read this evening is 
“Temperature Regulation,” by Prof. j. H. Kinealy, a mem- 


ber of the Society. 


Prof. Kinealy read the paper. 


It was discussed by Messrs. 


Joslin, Barwick, Jellett, and Connolly. 
Mr. McKiever then presented the report of the tellers as 


follows: 


REPORT OF TELLERS. 


New York, January 21, 1903. 


Gentlemen: Your committee appointed to act as tellers of 
election, beg to submit the following report: 
The total vote cast was 94, of which 87 were counted and 


7 were defective. 


The defective ballots consisted of ballots 
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which had been enclosed without the name of the member 

on the outside of the enclosing envelope, ballots on which 

members had neglected: to mark their choice of candidates, 

and ballots which were not enclosed in a double envelope. 
The distribution vote for officers was as follows: 


PRESIDENT. 
H. D. Crane. . . ..Cincinnati, Ohio... 
Andrew Harvey. . .......Detroit, Mich 


FIRST VICE-PRESIDENT. 
William Kent....... +» ne, HF... 
C. M. Wilkes. . ae” lll 


SECOND VICE-PRESIDENT. 
R. P. Bolton... ..... ....New York. . 
James Mackay.... . _...Chicago, Ill. . 


SECRETARY. 


W. M. Mackay... .........New York. . 
eS ae rr New York. . 


TREASURER. 


i NG ac. 605.60 5 4s Ge New York 
U.G. Scollay .. Brooklyn, N. Y 


BOARD OF GOVERNORS. 


PG bs kS Sea kane Brookline, Mass... ........ 71 
es eee lO ee | 
W. R. Maguire +... A, Eten. ut... 
John Gormly......... .Philadelphia, Pa........... 71 
C. B. J. Snyder. . .New York. . caidieres ae 
B. F. Stangland... . .New York. . . 30 
C.R. Bishop. . ,F Sere | 
Geo. Mehring. . Chicago, Ill. . 5 gto ag) a 
B. H. Carpenter. . . . Wilkes-Barre, Pa. . ora ee 
Thos. Barwick. . ee ee 


The result of this vote shows that the following gentlemen 
have been elected to the respective offices: 
2 
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President—H. D. Crane, Cincinnati, Ohio. 

First Vice-President—Wm. Kent, Passaic, N. J. 

Second Vice-President—R. P. Bolton, New York. 

Secretary—W. M. Mackay, New York. 

Treasurer—J. A. Goodrich, New York. 

Board of Governors—A. E. Kenrick, Brookline, Mass.; R. 
C. Carpenter, Ithaca, N. Y.; John Gormly, Philadelphia, 
Pa.; C. B. J. Snyder, New York. 

For the fifth member of Board of Governors Mr. B. F 
Stangland, of New York, and Mr. Geo. Mehring, of Chicago, 
Ill., were a tie vote. 

Respectfully submitted, 
Geo. I. Rockwoop, 
H. J. Barron, 
Wn. H. McKIever. 


The President: Gentlemen, you have heard the report of 
the tellers. I declare elected Mr. H. D. Crane, president; 
William Kent, vice-president; R. P. Bolton, second vice- 
president; William M. Mackay, secretary; J. A. Goodrich, 


treasurer. For the Board of Governors, A. E. Kenrick, R. C. 
Carpenter, John Gormly, and C. B. J. Snyder, who will be 
duly installed later in the session as officers for the ensuing 
year. 

Mr. Jellett: Mr. President, what becomes of the tie vote? 
That we have got to settle. How many of the Board of Gov- 
ernors are residents of New York or near New York? We 
generally try to have a working majority. 

The President: The Board of Governors elected would be 
Mr..R. C. Carpenter, Ithaca, N. Y.; A. E. Kenrick, of Brook- 
line; John Gormly, of Philadelphia, and C. B. J. Snyder, of 
New York. 

Mr. Jellett: It seems to me for the Society’s uses we had bet- 
ter elect the men nearby who can come to meetings. There 
is a right way of doing it. We are supposed to have a work- 
ing majority. 

The President: Mr. Jellett, I should have to say under 
Article 7 of our constitution and by-laws it prescribes very 
clearly what must be done in the election of officers. The 
Nominating Committee must nominate; then these ballots 
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must be printed and circulated and the ballots taken. I 
think that this matter can be taken up under Section 5 of 
Article 7, whereby the Board of Governors, finding there is 
a vacancy, have the power to fill the same, as was done 
in the case of the death of the first vice-president, Mr. 
McMannis. 

Mr. Jellett: The only point I cannot agree with you on 
there is this—the wording is very distinct, that they have a 
right to fill vacancies between meetings. That implies that 
the Society has the power to fill a vacancy at a meeting. The 
power vested in the meeting itself is superior to the power 
vested in the Board of Governors. Then it goes on to say 
that the power to fill the office for the balance of the term— 
there is no balance of the term. It is a full term. The im- 
plication is that the authority rests with the Society at its an- 
nual meeting, I should say. That is the way it strikes me. 

Mr. Connolly: Has the Chicago man given his consent to 
run? 

The President: He has. The committee has to obtain the 
consent of all. 

The President: How would Mr. Jellett construe Section 1 
of Article 7, where it says: 

“Section 1. The Nominating Committee, appointed by the 
Board of Governors, shall consist of five members, whose duty 
it shall be to select the candidates for the various offices that 
are to be filled at the next ensuing annual meeting. This 
committee shall present to the secretary, at least sixty days 
before the date of the annual meeting, the names of two can- 
didates for each office to be voted for, first securing the con- 
sent of the members selected to stand for the ele¢tion.”’ 

Mr. Jellett: That has been done. We have passed all that. 

The President: We have passed all that, but we have failed 
to elect. 

Mr. Jellett: We have failed to elect by reason of the tie 
vote, and it rests with us to solve the conundrum. I think 
the power of the organization is paramount to any vested 
power which exists. To bring this matter to a head I would 
move that we take a vote of the members assembled to- 
night, on the question. (Seconded.) 

The President: Gentlemen, you have heard the motion 
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which has been made by Mr. Jellett, and which has been 
seconded. Is there any discussion of that motion? 

Mr. Connolly: I bring up the point that it is unconstitu- 
tional, Mr. Chairman. 

The President: My decision would be that we have no 
right to proceed that way. I will make that as my decision 
now. If Mr. Jellett wishes to appeal from my decision to the 
house, he has that privilege. 

Mr. Switzer: Your ruling is that the Board of Governors 
can fill the vacancy. 

The President: Yes, sir. When the new Board organize 
they will find a vacancy in the Board of Governors, and under 
our constitution and by-laws I should rule that they have a 
right to fill that vacancy the same as they did in the case 
of the death of Mr. McMannis when he was elected first vice- 
president. 

Mr. Switzer: Is there any objection to an expression of this 
meeting to guide the Board of Governors? 

Mr. Barron: I move that this matter be referred to the new 
Board of Governors for solution. 

Mr. Connolly: Mr. Snyder brings up the point that there 
has been no election, that there has been a tie, and that a 
vacancy exists. Mr. Jellett drew up these by-laws and con- 
stitution, and took a great deal of trouble to doit, andI trust 
to his judgment now what he would do in such a case. He 
is the man that is responsible for the by-laws. (Laughter.) 

Mr. Andrus: I should think that they made no selection at 
all. Let it go just exactly as it is with the four that are elected, 
and after this meeting is adjourned there is a vacancy and they 
fill it. 

The President: That is my feeling in the matter. They 
would have that privilege. 

Mr. Andrus: I move that we allow the four that are elected 
to be installed, lacking the fifth, as there is no election. (Sec- 
onded.) . 

The President: I hardly think that would be in order. You 
have already elected four; you cannot prevent those four 
from being installed. Perhaps a motion to refer the whole 
matter to the Board of Governors, with power, would meet 
the requirements. 
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Mr. Vrooman: I move that we agree with the decision of the 
Chair in that matter. (Seconded.) 

The President: The secretary will please put the motion. 

Secretary Mackay: It is moved and seconded that the 
Chair be sustained in his decision that it be referred to the in- 
coming Board of Governors with power. Are you ready for 
the question? 

Mr. Franklin: I think that this is an unfortunate position 
that we are in, that the Society cannot, when there has been 
no election, elect when they are in their annual meeting as- 
sembled. What would happen if it was your president and 
there was a tie? What would happen if there should be two 
or three ties? It seems to me that our constitution is very 
defective if this procedure must obtain, which to me is a very 
novel one. 

Secretary Mackay: I would state for Mr. Franklin’s infor- 
mation that our original constitution allowed us to elect offi- 
cers from the members present, which was only a small por- 
tion of our membership and took up considetable time at the 
meetings, and the constitution was changed so that the 
entire membership could vote on officers by letter-ballot, 
and this state of affairs was not considered in framing the 
constitution. 

Mr. Vrooman: I will answer that point. If the office was 
that of president, the same action could be taken as now. If 
the Chair had decided that there should be an election, we still 
sustain the Chair and hold another election—simply sustain- 
ing the Chair in his ruling that there is no election, there being 
a tie, and it is covered by the constitution and the by-laws. 

Mr. Barron: The importance of anything we do now con- 
sists in the fact that such a thing may occur in the case of 
president and other officers. By acting now we can establish 
a precedent which will cover the point properly. 

The President: I will state the grounds on which I stand. 
Section 5 of Article VII of the constitution distinctly says 
“Whenever by resignation or otherwise there shall be a va- 
cancy in any office between the dates of the annual meetings, 
the Board of Governors shall have the power to fill such office 
for the balance of the term.” 

Mr. Sherman: Mr. Chairman, is there a vacancy? 
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The President: There will not be a vacancy until the offi- 
cers are installed. 

Mr. Joslin: When the new Board of Governors meet there 
will be a vacancy, and they can elect their fifth member. 

The President: That is the way I look at it. I think there 
is a motion before the house which has been seconded. If you 
will dispose of that motion first in which Mr. Mackay, I be- 
lieve, has put the question, then it will be open, perhaps, to 
suspend that section you speak of. 

Mr. Barron: I think we had better dispose of it that way 
immediately, by sustaining the Chair, and then we can take 
up anything with reference to it afterward. 

Secretary Mackay: Are you ready for the question? All in 
favor of the motion say Aye; contrary, no. 

The motion was carried. 

The President: The next business in order is the topics for 
discussion. 

Topic No. 1: “In the manufacture of radiator nipples should 
steel, wrought iron, or malleable iron be used to insure the 
greatest durability?”’ was discussed by Prof. Carpenter, Prof. 
Kinealy and Messrs. Kent, Jellett and James Mackay. 

This was followed by Topic No. 2: “In proportioning boil- 
ers for heating purposes should the boiler be proportioned to 
the building to be heated or to the radiation provided?” It 
was discussed by Messrs. Kent, Rockwood, Harvey, Sherman, 
Jellett, Barron, Jas. Mackay, Secretary Mackay and Prof. Car- 
penter. 

On motion, the meeting adjourned at twenty minutes past 
ten. 


THIRD SESSION. 


Wednesday, Jan. 21, 1903. 


The mecting was called to order at 2:30 Pp. M., President A. 
E. Kenrick in the chair. 

The President: Under the vote of yesterday, the first thing 
to be taken up this afternoon was a discussion of the Uniform 
Contract. But, on account of the fact that Prof. Carpenter 
is liable to be called away, | suggest that a motion be made 
to the effect that the discussion and the reading of the con- 
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tract be delayed until after the reading of Prof. Carpenter’s 
paper. : 

A motion to that effect was made, seconded, and carried. 

The President: The next order of business will be the read- 
ing of a paper by Prof. Carpenter. The subject is ‘‘ Test of 
a Hot Air Gravity System of Heating and Ventilation in a 
School Building.”’ 

The paper was read and discussed by Messrs. Lyman, Jellett, 
Bishop, Blackmore, Snell and B. H. Carpenter. 

The President: We return now to the reading of the Pro- 
posed Uniform Contracts of the American Society of Heating 
and Ventilating Engineers, and the discussion thereon. The 
subject was carried over from yesterday. I think it might be 
well to read the report of the committee in connection with 
the paper. 

Mr. S. A. Jellett read the report of the committee as printed 
on page 336 of this volume. 

During the reading of the paper comments were made by 
Mr. Jellett, as follows: 

Mr. Jellett: ‘Completed and ready for actual operation”’ 
does not.mean that the last coat of bronze shall be on, or any- 
thing of that kind. There may be a number of little things 
that cannot be done for three, or four, or five months. Ihave 
known cases where a year has gone by before the last decora- 
tions were finished, and we have defined in this contract that 
the dates of completion shall be the practical operation of the 
plant, so that quibbles cannot be raised. It has been held in 
the case of liens that the practical completion of the work is 
the time from which the len shall date. I know of cases 
where a party has filed his lien within a certain- number of 
days from the time he did the last work in the building, where 
he was doing some bronzing, or some little thing of that kind, 
but the courts have held that the completion of the building 
was the completion of the main work. <And I think it is a fair 
assumption that the practical operation of the plant should be 
the date for the completion claimed in the contract. 

If a man has to start his work at a time named in his con- 
tract, he must arrange for the delivery of his material in ad- 
vance of that time, so as to get his work started at the time 
named. It may be that the building is delayed from the non- 
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delivery of other material. His boilers and pumps, for in 
stance, are delivered, but the building is not in condition to re- 
ceive them. In such cases the architect usually says that he 
cannot pass any payments. But it is right that, upon deliv- 
ery, the contractor should be paid according to his contract. 
Cases have occurred where the building was retarded six or 
eight months, and where the materials had to be stored at the 
expense of the contractor. We have inserted a clause to cover 
this point. 

We have made the contract purposely short, but we have 
put all the other conditions under the head of General Condi- 
tions, and they are referred to in the contract which defines 
the general conditions as forming a part of the contract. We 
have suggested that across the face of these general conditions 
shall be printed the clause referred to in the paper about 
bidders. 

We have made a set of general conditions that we think will 
meet all cases. There may be some conditions which are not 
necessary in special cases, and if they are stricken out at the 
time the specifications are sent out then the contractor is not 
liable to those conditions. 

We have brought out the point that the bidder shall be re- 
sponsible for the complete erection of the plant in a good 
working condition. I know of a dispute between a contractor 
and an architect, where the latter made a riser elevation and 
neglected to put two lines of pipes, one vertical supply and one 
vertical return, and the contractor maintained that, because 
he had not shovm those things on the vertical sheet, he was 
not bound by it, yet the plan showed the radiators. It was 
referred to me, and I decided that the contractor was respon- 
sible. He certainiy knew that those radiators were to be 
used. They were shown on every plan of each floor, and the 
draughtsman’s omission of one or two lines on the riser ele- 
vation should not release the contractor from responsibility 
in a matter of that kind, 

I personally recall a case, a short time ago, where I was con- 
sulting engineer on a court-house, and where the contract was 
let to a general contractor for heating. The specifications 
were very definite as to how the flues were to be made. The 
quality of the tin, the weight of the iron, and. the make of the 
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iron were very clearly defined. The contractor sublet the 
sheet-iron work to a sub-contractor and never showed him the 
specifications. Four wagon loads of flues came to the build- 
ing made of the poorest sort of tin I had ever seen, worth six 
or eight dollars a box, whereas the specifications called for tin 
worth sixteen dollars a box. When I rejected the flues the 
contractor said the flues were of the right size, but he did not 
know anything about any special material being required. I 
showed him the specifications, and he said he had never seen 
them. The man who gave him the contract for the work had 
said nothing about the quality of the materials to him. We 
have, therefore, put in a clause here to this effect: “‘He may, 
however, sublet portions of the work, but only under contract 
embodying these specifications.”” This holds the contractor 
responsible in cases of that kind. 

I know of one case, a very pointed case, where the engineer 
resigned his position as engineer. The work was partially con- 
structed, say, about two-thirds completed. The owner then 
designated the man that ran his boilers and engines as the man 
who should take the place of the engineer under the contract. 
This man had never acted as consulting engineer at all. Now, 
clearly, that is unfair, absolutely unfair. That point came up 
in our discussion, and we put in this clause ‘“‘ Provided that 
substitute be a man, etc.,’’ so as to draw the line against put- 
ting in a personal friend or an employee in a position of that 
kind. 

One of the clauses draws the line between the owner and the 
contractor in the matter of insurance. When any material or 
work has been certified to the owner as being completed, it is 
the owner’s business to take care of his own insurafice, but the 
owner can have no knowledge of work that has not been cer- 
tified to. Therefore the contractor should take care of that: 
he is responsible until he has made the delivery to the owner. 

The laws in the various States differ so much that we have 
drawn a clause to protect the owner from claims made against 
material delivered. I know of cases where material has been 
bought for a certain building, delivered at that building, and 
loaded on wagons and taken away to other buildings, and the 
lien was filed on the building where the material was first de- 
livered. I have even known of a case where three times the 
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amount of material necessary was taken to one building, and 
then carted to other .buildings, and the lien was filed on the 
first building to which the material was delivered. Now, the 
owner should be protected against anything of that kind. 
There is no question in the minds of the Committee on that 
point. 

We have a general clause inserted in case the owner insists 
that the contractor shall give up his right of lien. It is the 
business of the contractor to satisfy himself as to how his pay- 
ments are going to be made, and as to the surety of his pay- 
ments. It brings the question right home to the contractor. 
If, in the face of the clause which we have provided, he delib- 
erately takes the work he knows what he is doing. I have 
talked with a lawyer who has had large experience. He says: 
“The sooner contractors realize that the lien law is against 
their interest the better.’’ He said: “ The lien law is thrown 
as a sort of mantle of protection about the building in such a 
way that contractors have become careless. You will take 
contracts to put up a particular building without knowing any- 
thing much about the concern. The parties tell you that they 
have a certain amount of money, but you do not know that. 
You do not verify it. You will get certain payments as you 
go along, and then you will file your lien for the balance. Now, 
growing out of this method of doing business, there is a whole 
lot of you that have been caught, there is no doubt about that, 
from the number of cases that come into my office, and the 
sooner you realize that the wiping out of the lien law would be 
an advantage to you, and put yourselves in the same condition 
as other lines of business, the better for you. You will de- 
mand security for the payment of your account before you 
start. And you will know that you are as secure as any man 
can reasonably be. That is to your interest. The lien law 
as enforced in the different States has brought out a lot of 
bogus building corporations and speculative builders who take 
great chances, and the lawyers’ hands are full of such cases. 
The reason is that you fall back on the plea that you can file 
alien. In place of filing a lien you had better compromise at 
fifty per cent. of your account, because when you have paid 
all your expenses you will find that you had better have set- 
tled the thing at the start.”” I think the attorney is right. 
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He said: ‘‘ I know it from seeing the number of cases that have 
been brought to my attention, and any attorney who makes 
a specialty of building contracts knows that this is correct. It 
would be against the interest of the attorneys, because we 
would lose a large amount of our business if you used reason- 
able precaution, but it would be a rational thing for the con- 
tractors to do. And there are so many little amendments 
made from time to time that affect the building law, that it is 
hard for the average man to keep pace with it.”” The building 
law varies in every section of the country, and we have made 
this clause with the idea that if the owner intends to ask the 
contractor to relieve him from liens, then the contractor is 
going to ask the question, ‘‘ When do I get my money? and how 
do I get it, and what security have I that I will get it?” 

I think that the average contractor who does house heating 
finds more trouble from the temporary use of apparatus than 
from any single thing in his work. They use the apparatus 
to dry plaster and a number of other things, and the owner 
comes along and expects the apparatus to be the same as new. 
I had one case the other day where the owner made a demand 
on me because some one had dropped hot ashes on the tile floor 
and spoiled it. 

A Member: Did you pay? 

Mr. Jellett: I did not. (Laughter.) 

I have had experience of a case in which we had a contract 
where the work was completed, and the contract provided that 
payment should be made at a certain time upon the certificate 
of the architect. The architect refused to issue the certificate, 
because he knew the owner had not arranged for his loan. The 
architect was a friend of the owner, and the owner’s financial 
arrangements had failed. And this clause is inserted to protect 
a man against any such arbitrary decision as that. 

These are the general conditions which we have outlined to 
accompany the contract. They accompany also the specifi- 
cations. If the work is awarded to one of the bidders they are 
attached to and form part of the contract which he is asked to 
sign. He should have that information at the time of bid- 
ding. His superintendent should have knowledge of it during 
the execution of the work, so that he can protect his interest. 
And your Committee would recommend to the Society to take 





44 PROCEEDINGS OF THE 


up that contract and put it into shape at as early a day as 
possible. 

The President: You have heard the report of the Committee 
on Uniform Contract and Specifications as read by Mr. Jeilett. 
What will you do with it? 

Mr. D. M. Quay: I move the adoption of the report of the 
Committee on Uniform Contract and Specifications. 

Professor Carpenter: I second the motion. 

Mr. Charles E. Oldacre: I would like to say something about 
the question of arbitration, ifitisin order. That is one of the 
points that were brought out. I had occasion, only a few 
days ago, not over two weeks ago, to inquire of a Philadelphia 
attorney of fair standing, as to the question of arbitration, and 
he told me that under the Pennsylvania law it was decided 
by the courts that the arbitration clause was not worth the 
paper it was written on. He said: ‘“ You might as well keep 
it out; it has no bearing on the contract or its conditions.” 
I asked him why? He said “that the courts had not recog- 
nized arbitrators at all; that if one individual is named as 
referee, who is experienced in the line of business which is re- 
ferred to him, then it is binding. And the arbitration can be 
made binding if the two parties accept it. But it is not en- 
cumbent upon either party to accept it, although it is put in as 
a condition of the contract, or specifically stated in the con- 
tract, and the courts of Pennsylvania have decided that it is 
entirely irrelevant.”’ 

Mr. Quay: This question of Uniform Contract and Specifi- 
cation has been before the Society for several years, and while 
I would like to add something to what is embodied in the gen- 
eral conditions, I am willing to waive them and adopt the 
committee’s report. I think these general conditions cover 
the points as well as any Ihave seen. We do not expect them 
to be perfect, but it would be wise to adopt these, so that bid- 
ders can have a uniform contract and uniform specifications to 
estimate by, and we will all be working then on the same 
basis. 

Mr. William Kent: It seems to me rather hasty action for 
this Society to adopt this report. I understand that the 
adoption of that report means that the Society of Heating and 
Ventilating Engineers adopts that finally as the standard con- 





NINTH ANNUAL MEETING. 45 


tract they are going to use. We have not had that report in 
print, or had it criticised by any one. It has just been read 
this afternoon. I think it would be better that the report 
should be accepted or received, and ordered printed, and then 
be laid open for criticism during the next few months, and 
finally voted on at a summer meeting. I offer that as an 
amendment. 

Amendment seconded. 

Mr. H. J. Barron: I am opposed to the amendment of Mr. 
Kent, because I happen to be one of this Committee, and I 
know there is a great deal of work to be done in this direction. 
This is not final, and you have to make progress, and there is 
a lot of time which has been wasted here this afternoon in 
considering the subject. At least I think we might have been 
occupied with more interesting work. But if you do as Mr. 
Kent proposes it will simply delay the matter. By the time 
it comes around again all interest in it will have disappeared. 
If we adopt it now, it will be published, and it will go to the 
different associations, and all along the line, and will result in 
bringing out a form of contract that men may use in their 
business. If we do not do anything we merely put it off. You 
do not really accomplish much by adopting it, you simply say 
that you have formed a kind of an agreement that is acceptable 
to the Heating and Ventilating Engineers, and the Master 
Steamfitters and the Contracting Builders, and others can 
put their own construction upon it, and the Committee’s 
form of contract can come back to us to be ratified. We can- 
not do anything final. We are only a part of the great influ- 
ence that is at work in this direction. But something should 
be accomplished at once. 

Mr. Jellett: I think the suggestion of Mr. Kent is partly a 
good one, and partly not. My own judgment of the matter 
is that we should have this printed, and sent to all our mem- 
bers, and that we should ask that they criticise it within, say, 
sixty days from date. I do not believe in carrying it over toa 
summer meeting, because the summer meeting is usually 
slimly attended, and most of the men who come to the meet- 
ing want to have a good time. I think if we send to all our 
members, and to the related societies, and say that we want 
the criticism within sixty days, then let the Board of Gov- 
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ernors take the sum of these criticisms and consult an at- 
torney of reputation, going over the suggestions and modi- 
fying them wherever it is possible to improve them, and then 
finally adopt it and send it out, it would be much better. I 
don’t see why our Board of Governors, with the information 
thus put in their possession from the Committee and from the 
individual members throughout the country, and with the 
advice of a competent attorney, cannot report on the work 
within the time named. 

Mr. Kent: We shall accomplish just as much by the action 
I propose as by the action just suggested. I propose that that 
report be immediately printed. It will be circulated in the 
newspapers, and circulated as a report of the Society of Heat- 
ing and Ventilating Engineers. Then it can be stated that it 
will be voted on within sixty days, and that will advance mat- 
ters as fast as if we adopted it to-day, after overlooking per- 
haps some important points. 

Mr. C. R. Bishop: There is one clause not in there, and that 
is a clause for the protection of the contractors for the non- 
fulfilment of a contract within the period stated, owing to 
causes over which they have no control, such as strikes on the 
building, and so on. I think a little clause of two or three 
lines would fill in that omission. 

Mr. Jellett: That matter is taken care of in the form con- 
tract proposed. It reads: “If, however, the delay of the con- 
tractor be caused by any act of neglect of the owner, or other 
contractors,”’ and so forth. 

Later on, under the question of arbitration, it reads: ‘“‘In 
cases where the architect and engineer shall certify,’’ and so 
forth. 

He is protected again there. 

Mr. Maloney: There is one clause that I wish to refer to. 
It is the clause referring to partial payments. 

Mr. Jellett: ‘‘ But only upon certificate of the architect or 
engineer herein named,” and so forth. 

The title really has passed to the owner of the premises 
when a delivery is made into his premises. When it is deliv- 
ered on the premises the title has really passed. There are 
only two states in the Union where a contractor can take any- 
thing from a building that he has once put in. His redress is 
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a civil suit for damages or for his account. The loom makers 
got over the difficulty by means of a lease. Assume that the 
amount is $100,000; then they agree to lease their machinery 
for a total rental of that amount. The title then rests in the 
loom company; they have only leased the apparatus, and if 
the concern fails they have the right to enter and take posses- 
sion of their own property. That is a move which has been 
made within the last two or three years in different sections 
of the country by contractors to protect themselves in such 
case. But, generally, the law states that the delivery of ma- 
chinery into a building is a delivery to the owner, and you 
cannot enter those premises and take it out. 

Mr. Maloney: That is the reason! brought up that point, 
on account of a construction going on under my supervision, 
in which the company has been unable to complete the con- 
tract. Our payments were eighty-five per cent. of the work, 
and the material was actually in place. And had these people 
whom I represent paid for all the material actually delivered, 
the owner could come in and take that out. 

Mr. Jellett: You, as contractor, could not go in and take 
it out. 

Mr. Maloney: No, but the owner could, in spite of the fact 
that we had already paid for it. 

Mr. Jellett: These clauses have been gone over with a law- 
yer of great reputation on law contracts. He said that there 
were varying conditions in different states. 

Mr. Maloney: In our State of Connecticut, had we paid for 
eighty-five per cent. of the material delivered us, and not in 
place, we would have to pay for the material, which the own- 
ers can take out of the building. : 

Mr. Jellett: Could he upon your filing a defense of pay- 
ment? 

Mr. Maloney: Yes. 

Mr. Quay: That is a case where the architect and engineer 
have to use judgment. You cannot make specifications that 
will cover every particular point. I think these specifica- 
tions cover it as clearly as it could be covered for the different 
states. After this specification comes back to be passed on, 
will it be passed on by the Board of Governors? 

Mr. Jellett: Yes. 
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Mr. Quay: Then it becomes the instrument of the Society. 

The President: Mr. Kent, is your amendment made to Mr. 
Quay’s original motion? 

Mr. Kent: It is a sort of substitute for the whole thing. 

Mr. Quay: Cannot we give the Board of Governors the au- 
thority to reframe the contract, after the criticisms which 
have been made upon it, and then could not they send it out 
as the uniform contract adopted by the Society, without send- 
ing it back to the members for a vote? If that could be done 
I would like to see it done; it would expedite matters. 

Mr. Kent: That would strike out the last clause, as to 
voting on it at the summer meeting. 

Mr. Quay: Yes, sir; I accept the amendment on that con- 
dition. 

Mr. Kent: I would be glad to accept the modification. 

The President: The motion as made by Mr. Kent is before 
you, gentlemen. 

The question being called for the motion was then put and 
by the president declared to be carried. 

Mr. Quay: If that can be printed in time to be put into the 
book of the Society, it might be well to have it done. I make 
that suggestion to the committee. 

The President: I take the liberty at this time to call upon 
the Committee on the Tenth Annual Meeting, which com- 
mittee, as I understand, is ready to report at this time. 

Mr. Barron: I am one of that committee. The chairman 
is sick, and the other member that is here in New York has 
written out the report. I will read it to you. There is noth- 
ing final about it; it is merely a report of progress. The re- 
port is as follows: 


REPORT OF COMMITTEE TO MAKE SPECIAL ARRANGEMENTS FOR 
THE TENTH ANNUAL MEETING OF THE SOCIETY IN I904. 


The Chairman of this Committee, Mr. F. K. Chew, was pre- 
pared to make a detailed report of this committee’s work at 
the Ninth Annual Meeting, but at the last moment he was 
taken ill and prevented from being present or preparing the 
report so that it could be presented to the Society. 

The last meeting of this committee was held about ten days 
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ago, and there were present at that time Mr. Chew, Mr. Bar- 
ron and Mr. Seward. At this meeting the main features of 
the report to be prepared by Mr. Chew were decided upon, and 
he drew up a brief memorandum, intending at his leisure to 
prepare the complete report. It was not known to Mr. Bar- 
ron and Mr. Seward that Mr. Chew had been taken ill until 
yesterday afternoon, and it has therefore been impossible to 
prepare a report going into the matter as thoroughly as had 
been intended if Mr. Chew had not been suddenly taken ill. 

The idea of the committee seemed to be that we should use 
the fact of our having reached a tenth anniversary and its 
proposed celebration at the next annual meeting as a means of 
advertising the Society to the trade and profession and to 
bring forward the scope, accomplishments and benefits of our 
Society. It was thought that this had best be done by so- 
liciting the interest of each member, so that a personal effort 
could be made by them among their friends and acquaintances 
to spread the good features of our Society, and the desirability 
of its membership to all members of the heating and venti- 
lating profession. 

We thought that the Society should not by means of a com- 
mittee do much soliciting for new members, or in any way 
make itself conspicuous as desiring new members. We thought 
that the Society was of sufficient benefit to any member of 
our profession, and that he would be induced to become a 
member of the Society if its features were properly presented 
to him. 

Outside of this idea of promoting the membership and wel- 
fare of the Society by means of the advertising which could be 
obtained from this tenth anniversary meeting, it was the idea 
of this committee that a special effort should be made to arrange 
an unusually attractive programme and one that would appeal 
particularly to those of the profession who were not members 
of the Society, as well as to those who were. For instance, 
it was thought that the members should be approached and 
asked to prepare a paper describing some particular and 
special installation of heating and ventilating which they were 
familiar with, and which would be liable to cause interest 
among the profession, because of the fact that such installa- 
tions would not be met with in ordinary practice, and would 
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be, to a certain extent, special work or the work of specialists. 
It seemed that a paper describing the heating and ventilating 
of transport ships would be particularly desirable, and as also 
would a paper on the ventilation of tunnels. Mr. Chew under- 
stood that some of our members had recent experience in con- 
nection with these two subjects and would be in a position to 
give us very interesting papers. These two subjects are men- 
tioned merely as a sample as what would be desirable, and to 
give an idea to the members of what was particularly wanted 
in the way of papers relating to actual experiences. 

Another question which came up before us was the desira- 
bility of having the Society invite to this tenth anniversary 
meeting prominent men in our profession, and then provide 
a banquet or some other social entertainment to bring them 
into close fellowship with all of our members. It was not 
thought that an invitation of this kind could be issued unless 
some provision was made by the Finance Committee for the 
entertainment of our visitors independent of the entertain- 
ment which is now annually provided for our out-of-town 
members by the New York members. 

We discussed details of several methods of procedure along 
the lines mentioned above, but decided that we would not 
recommend to the Society any definite methods which should 
be followed, but would submit our report showing the general 
manner in which it seemed to us that the most benefit could be 
obtained from this anniversary meeting. Several of the meth- 
ods proposed were discussed at the last summer meeting in 
Atlantic City, and Mr. Chew intended to mention these in his 
report. It was agreed by the committee that some imme- 
diate steps should be taken to bring to the notice of our mem- 
bers this tenth anniversary meeting, and to place in their 
hands something which they could use to explain to their 
friends. For this purpose it seemed desirable to have the So- 
ciety prepare a special edition of letter paper for distribution 
among its members, and for use by them for writing to their 
friends and acquaintances when discussing or calling attention 
to the benefits of our Society. It was proposed to make this 
special letter-head a four-page affair, and have printed on the 
inside pages a list of the officers and the members of the So- 
ciety as contained in the latest work. In addition to this, a 
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brief mention of the work so far accomplished by the Society, 
its benefits, and the desirability of its membership to the 
Heating and Ventilating Engineer. The committee thought 
that the distribution of such a letter-head as this would bring 
to the notice of our members the fact that we were going to 
make some special efforts to make the tenth anniversary 
meeting attractive and beneficial to all who attended. This 
would get the members interested and at the same time they 
would have at hand something which they could use on their 
friends if they desired to call their attention to this meeting, 
and the desirability of attendance by every heating and ven- 
tilating engineer. 

We believe that Mr. Chew’s report intended to ask the So- 
ciety, or the Board of Governors, for release after the sub- 
mission of this report, because it seemed that the best work 
could be accomplished by the secretary of the Society ap- 
pealing to each of the members, individually, for papers to be 
presented at the meeting and for influence among their friends 
to insure a large attendance. 

We also thought that if any invitations were to be issued 
they had best be sent by the Society through its president or 
secretary. 

The above seems to cover in a rough way the work and sug- 
gestions of this committee, but we regret very much that the 
Society is deprived of the benefit which undoubtedly would 
have been derived from the complete report which our chair- 
man intended to submit. 

The President: You have heard the report, gentlemen. 
What action will you take upon it? 

Mr. Jellett: I move that the report be received as a report 
of progress. (Seconded and carried.) 

The President: The next business in regular order is the 
reading of a paper by Mr. W. H. Switzer, on “‘ Furnace Heat- 
ing and Ventilating System in the Public Library at Ilion, 
New York.” 

Mr. W. H. Switzer then read a paper, under the title named. 
It was discussed by Messrs. Connolly, Kent, Oldacre, Lyman, 
Barron, Snyder, Quay, Baldwin, Prof. Carpenter and Prof. 
Kinealy. 


The President: Is there anything further, gentlemen? If 
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not, we will pass on to the next paper. It is “Test of a Hot 
Air Gravity System of Heating and Ventilation in a School 
Building,” by Mr. B. H. Carpenter, a member of the Society. 

Mr. Carpenter read the paper. It was discussed by Prof. 
Kinealy, and Messrs. Connolly, Fisher, Barron, Kent, Quay, 
Mallony and Oldacre. 

The President: Before putting the motion to adjourn I will 
announce that the officers and the New York members will en- 
tertain the visiting members and guests at the Hotel Bruns- 
wick, 225 Fifth Avenue, between 26th and 27th Streets, at half- 
past six o’clock. Members and their guests will meet in the 
parlor immediately after the close of the afternoon session, 
and proceed to the dining hall. 

On motion the meeting then adjourned to the following day, 
Thursday, January 22nd, at 10 A. M. 


FOURTH SESSION. 
Thursday, Jan. 21, 1903. 

The meeting was called to order at 11 o’clock A. M., Presi- 
dent A. E. Kenrick in the chair. 

The President: The first business for this morning is dis- 
cussion on the paper read by Mr. B. H. Carpenter yesterday. 
What is your pleasure, gentlemen, in regard to that paper? 

Mr. Quay: Do you wish to turn your suggestion, Mr. Kent, 
into a motion that a committee of three take the subject un- 
der advisement? 

Professor Carpenter: I move that the Committee on Stand- 
ards have that duty. 

Motion seconded and carried. 

The President: Perhaps if Mr. Carpenter will be willing to 
say that he will take this subject-matter under advisement, 
and at our next meeting or some future meeting give us 
further data which would give information to the members 
assembled, and would allow us to continue with our other 
business. If there is nothing further to be said, we will 
pass on to the regular work of to-day. The next paper is: 
“Smoke and Gas Flue System in the Ansonia Apartment 
Hotel, New York,” by Mr. R. P. Bolton. 

The paper was read by Mr. Bolton and discussed by Prof. 
Kinealy and Messrs. Barron and Kent. 
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The President: There being no one wishing to speak further 
on this subject, we will continue on to topic No. 4: “To what 
extent should the advanced and successful engineer place his 
knowledge and experience at the disposal of those who might 
need it?’”’ There is a question for you to discuss. 

The topic was discussed by Messrs. Quay, Barron, Bolton, 
Kent and Broomell. 

The President: If there is nothing further to be said on this 
topic we will proceed to the consideration of the next topic, 
No. 5: ““Should the Heating Engineer be expected to provide 
reserve power in the heating boiler he provides after proper 
allowance is made for radiation and piping in accordance with 
manufacturer’s ratings, to insure the owner an efficient and 
economical apparatus?’’” Has Mr. Kent anything to say on 
this last subject? 

The topic was discussed by Messrs. Kent, Lyman, Thomp- 
son, Quay and Barron. 

At 12:45 P. M. the Society took a recess until 2 o'clock P. M. 


AFTERNOON SESSION. 


The meeting was called to order at 2:30 Pp. M., President 
Kenrick in the chair. 

The President: At the close of the meeting we had under 
discussion Topic No. 5. I will now call for the reading of a 
paper on the subject of “Heating Boiler Development,” by 
Hugh J Barron. Also, we have a paper which has been pre- 
sented to the Society to be read by Mr. Blackmore. Asall 
three of these subjects are in the same line, I think they can be 
discussed together as a whole. With your permission I will 
call first for the reading of the paper by Mr. Barron. 

Mr. Hugh J. Barron then read a paper on “ Heating and 
Boiler Development.” 

The President: The subject of Mr. Blackmore’s paper is: 
“The Capacity of Cast Iron Sectional Steam Boilers.” 

Mr. J. J. Blackmore then read the paper upon the subject 
announced by the Chair. 

The papers of Mr. Barron and Mr. Blackmore were dis- 
cussed by Messrs. Blackmore, Thompson, Kent, Wolfe, Quay, 
Sherman and Connolly. 
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Mr. Barron: I move that the matter of the rating of boilers 
be the first question discussed in the next annual meeting. 
(Seconded.) 

Mr. Wolfe: I move to amend so that it be the semi-annual 
meeting. 

The amendment was accepted and the motion carried. 

The President: We will now listen to the paper on ‘‘ Cooling 
an Auditorium by the Use of Ice,” by Mr. John J. Harris. 
In the absence of Mr. Harris I will call upon the secretary to 
read the paper. 

The secretary then read the paper. It was discussed by 
Messrs. Kent and Barron. 

The President: I believe this closes our list of papers to be 
read. The next regular order of business is the installation 
of officers. I will appoint Mr. S. A. Jellett and Mr. W. F. 
Wolfe a committee of two to present Mr. H. D. Crane, of Cin- 
cinnati, Ohio, who has been elected your president for the en- 
suing year. 

The committee of two thereupon escorted Mr. H. D. Crane 
to the chair. 


Mr. Wolfe: We have the honor of presenting to you our new 
president, Mr. H. D. Crane. 

President Kenrick: You have been elected as president of 
this Association. Do you accept the office? 

Mr. H. D. Crane: I do. 


President Kenrick: Your duties are many and varied, your 
responsibilities are great; conduct your office so that at its 
termination it will be said of you ‘“‘ Well done, good and faith- 
ful servant.’’ With these remarks I will ask you to take a 
seat to my right. 

The committee of two thereupon escorted to the platform 
Mr. William Kent, the newly elected vice-president, and Mr. 
W. M. Mackay, secretary. 

President Kenrick: Gentlemen, I will duly notify you that 
your president, vice-president, and secretary elect have been 
duly installed into office, and that at this time I deputise the 
new president to install the incoming Board of Governors. 
And now, as I retire, I have the honor of presenting to you 
your president for the ensuing year, Mr. H. D. Crane, of 
Cincinnati, Ohio. 
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President H. D. Crane: There are some business matters 
in connection with our Association that will interest us much 
more than anything else I might say. The Society is now, 
probably, in a better condition as to its financial affairs than 
it has ever been before. For the benefit of those who have not 
heard the reports, I will say that, after we have made our pub- 
lications and collected the dues next month for the ensuing 
year, we will have in the neighborhood of two thousand dollars. 
This means, of course, that the Board of Governors will have 
something as a capital to expend for the extension of our 
knowledge. I can assure you, that whatever we do expend 
will be on the lines of providing something in the way of 
knowledge for the money that we expend; at the same time 
we propose to husband that fund until we can make it some- 
thing worth our while. There are other subjects that I would 
like to discuss in connection with the affairs of the Society as 
I have noticed them in the course of our proceedings. There 
is one subject that has especially appealed to me, because I 
began as an engineer in the furnace business, and the furnace 
trade is in about the same condition that it was about twenty- 
five years ago when | left it to go into the steam business, in 
which more facts are known in regard to the practice. I 
would suggest to that branch of the heating business that they 
form a society among themselves and get at some of the facts 
that they seem to be deficient in. I would also suggest that 
some of the members get at our Committee on Tests, and see if 
they cannot help them push matters along, so that by the next 
meeting, or at least one year from now, they may be 
able to put that branch of the profession on a better plane 
and furnish us with a little more knowledge on the subject 
than we have to-day. I wish to thank you all, gentlemen, 
for placing me in this position, and I assure you that I will 
do all I can to serve you creditably and to leave the condi- 
tions as we find them to-day, or even a little better. (Ap- 
plause.) 

The Board of Governors that you have elected are A. E. 
Kenrick, R. C. Carpenter, John Gormly and C. B. J. Snyder. 
The same committee, before appointed, will be kind enough to 
conduct these gentlemen to the rostrum that they may be 
duly inaugurated. 
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The same committee thereupon escorted the newly elected 
Board of Governors to the chair. 

Mr. Wolfe: We have the honor of presenting two of the 
members of the newly elected Board of Governors, C. B. J. 
Snyder and A. E. Kenrick. 

The President: These are the gentlemen you have elected 
as governors, and while there is no set form of installation, I 
will state to you, gentlemen, that you are expected to do your 
duty. 

The President: We will now proceed with the sixth topic 
of discussion: “‘Are there any advantages in the use of 
vacuum systems of steam heating for residences?” 

The topic was discussed by Messrs. Joslin, Paul and Barron. 

The President: If there is nothing further to be said on the 
subject we will take up Topic No. 7: “For plants where the 
steam pressure does not exceed 100 pounds, which is to be 
preferred, a water tube or a fire tube boiler?”’ 

The topic was discussed by Prof. Kinealy and Messrs. Kent 
and Barron. 

The President: We will now go on to No. 8: “‘ What is the 
largest pipe that should be used with screwed joints only and 
without flanges?” 

The topic was discussed by Messrs. Barron, Maloney, Quay, 
Read and Prof. Kinealy. 

The President: If there is no further discussion on this 
subject we will proceed to Topic No. g: “Has the modern 
construction of air valves provided a satisfactory substitute 
for the positive air valve?” 

There was no discussion of this topic. 

The President: The next topic is No. 10: “In heating 
swimming pools,-does the body of water bear a relative pro- 
portion to the grate surface in the heating apparatus as it does 
in steam heaters and water heaters, and does the method 
of application change its relation?”’ 

The topic was briefly discussed by Mr. Kent. 

The President: Topic No. 11: “Has the recent scarcity of 
coal aided in the perfection of fuel oil-burning devices to 
make them practical for use under apparatus for heating 
buildings and the industrial purposes, and are such devices 
obtainable?”’ 





NINTH ANNUAL MEETING. 57 


The topic was discussed by Messrs. Wolfe, Dean, Meyer, 
Kent, Lyman and Blodgett. : 

The President: If there is no further discussion we will go 
now to the last published subject, Topic No. 12: ‘For soft 
coal burning, what changes are necessary in a hard coal ap- 
paratus, to secure efficient heating, prevent soot production, 
to render the management simple and avoid excessive wear?”’ 

The topic was discussed by Messrs. Kent and Quay. 

The President: A topic for discussion has been handed to 
the Chair, or rather a proposition to discuss a.certain topic; 
but your Chair thinks that probably we have not the time to 
do justice to it. I will read the question, and you can dispose 
of it in some way. The writer says: ‘‘I enclose two questions 
which might bring up an interesting discussion. 

1. Does it require a greater amount of heating surface to 
give the same results in localities where there is a large amount 
of moisture in the atmosphere? 

2. Can the oil be effectively removed from the steam where 
a pressure of 150 pounds or more is used on the engines; and 
does chemical affinity or combination take place at those 
pressures ?’’ 

The latter subject is one of importance, and I believe it is 
one that should be discussed before a pretty full membership 
of this organization. It is one that certainly comes in con- 
nection with almost every engineering problem in relation to 
steam. What will you do with this question? Shall we dis- 
cuss it? 

Mr. Wolfe: I move that these questions be placed among 
the topics for discussion at our next meeting. I don’t think 
we have time to do them justice to-night. (Carrted.) 

Mr. Quay: I don’t think there is time to discuss either one 
of the topics to-night satisfactorily. But I thought it might 
be well to bring them before the Society and have some of our 
experts consider them, and they might be able to bring in some 
information at the next meeting, and they might be able to 
make some tests during the year, so that by the next meeting 
they might have some data to impart to the Society. 

Professor Kinealy: I want to say just a word in regard to 
what has been said by Mr. Quay, and it is apropos this ques- 
tion, too. We have not the time to do the subject justice. 
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Mr. Quay suggests that there ought to be tests made. That 
is true. Further, there should be tests made on a great many 
other things, and we have talked of establishing a paper, a 
monthly, or weekly, or quarterly. I should prefer to see a 
certain sum of money, whether it be $100, or $200, or $500 
appropriated for the use of the Committee on Tests, to pay 
the expenses of at least one test a year, on any one subject 
that the Society may prefer to that committee. There have 
been tests of this and that, and various things mentioned here 
to-day, and we are continually saying that we wish the Com- 
mittee on Tests would make tests of this or that thing. And 
in line with what Mr. Quay said it seems to me that the So- 
ciety ought to take some steps toward giving funds to the 
Committee on Tests, and referring to them certain definite 
questions that they may settle, or partly settle, or at least 
work on, and expend this money in doing the work. 

Mr. Wolfe: I will say, as a matter of information to Pro- 
fessor Kinealy, that I am very much under the impression 
that several years ago the Society took action on such a sub- 
ject, and it remains in the hands of the Board of Governors, 
to the effect that if we have funds to pay for these tests they 
have the power to expend them. Am I right, Mr. Secretary? 
Was not the matter brought up several years ago, and have 
not our Board of Governors a right to expend certain moneys 
for tests or other matters they may deem for the interest of 
the Society? 

The Secretary: Such a resolution was passed at one of our 
meetings. 

Mr. Quay: I move you, Mr. President, if it meet with the 
approval of the Board of Governors, that the Committee on 
Tests be authorized to expend not to exceed $200 in experi- 
menting as to tests. Are you ready for the question? (Sec- 
onded.) 

The motion was put to a vote and carried. 

The President: Are there any other matters that will come 
up under the head of Topical Discussions? I hear no response. 
I would like to announce that the Board of Governors will 
meet directly after the Society adjourns. 

On motion the Society then adjourned until the time of the 
next meeting. 
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CIV. 
TEMPERATURE REGULATION. 


J. H. KINEALY. 
(Member of the Society.) 


As the wealth of the people of a country incredses there 
comes a demand for more comfortable buildings in which to 
live and work.. The living houses must be to the highest 
degree comfortable as well as beautiful, in order that the occu- 
pants, being at ease as far as physical requirements are con- 
cerned, may better enjoy the intellectual pleasures and beau- 
ties of existence; and the buildings in which work is done 
must be comfortable in order that the workers may exert their 
bodily or intellectual strength to the highest and most efficient 
degree. And chief among the requirements of phvsical well- 
being, of comfort, is a proper and uniform temperature of the 
atmosphere surrounding the body. This means that, in warm 
weather, when the outside temperature is high, the temperature 
inside of the building should be reduced to the proper degree 
and maintained there; and that in cold weather, when the 
temperature outside is low, the temperature inside should be 
raised and maintained at a higher point. The proper degree of 
temperature which should be maintained in a building depends 
upon the occupation of the individuals in it and also upon 
their age and health. For strong, healthy people, engaged in 
vigorous bodily work, the temperature may be even as low as 
55 degrees, although 60 degrees is what is usually considered 
proper in this country. For healthy persons engaged in seden- 
tary occupations and for young persons in school, 70 degrees 
may be assumed as the proper temperature. For old, or 
anzmic, or sick persons, the required temperature is higher 
than for strong, well persons and may ordinarily be assumed 
to be about 80 degrees. That is to say, the proper tempera- 
ture to be maintained in buildings varies between 60 degtees 
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and 80 degrees, depending upon the occupation, age, and de- 
gree of health of the occupants. This means that for most 
places in this country, in order to regulate the temperature of 
the inside of a building so that it shall be at the proper degree 
all the year round, summer as well as winter, there must be 
installed in the building means for cooling the air in summer 
and for heating it in winter. A perfect system of temperature 
regulation implies a system of refrigeration for removing any 
excess of heat during warm weather and a system of heating 
for supplying any deficit of heat during cold weather, but there 
are few buildings in which any attempt is made to cool the air 
during warm weather; and hence when we speak of tempera- 
ture regulation, we usually mean some system of controlling 
the heat supplied to a building so as to maintain therein a uni- 
form temperature on only those days of the year when the 
outside temperature is less than the required temperature in- 
side. It is in this sense which I have used the words in this 
paper. 

A study of the different systems of regulation has led me to 
divide them into two orders, viz., hand regulation and auto- 
matic regulation. Each of these may be further divided into 
two sub-orders which I call group regulation and individual 
regulation. Under the head of hand regulation I include all 
systems which require to a greater or less degree the attention 
and care of the occupants of the rooms to be heated, and under 
the head of automatic regulation I include all those systems 
which require no attention or care on the part of the occupants. 

It will be noticed that my definition of hand regulation is 
broad enough to include the mere turning on or off by hand of 
the radiator of a room, and many of you may object to this as 
not being properly a method of temperature regulation. Yet 
this is a method of temperature regulation, although a very 
crude one, and from it grew the practice of subdividing the 
radiation put into a room into two or more small radiators 
rather than to install one large radiator. It is easier and lesS 
troublesome to maintain a fairly uniform temperature in a 
room which has two radiators than in a room which has only 
one, because in mild weather only one of the two radiators may 
be used, thus making the fluctuations of temperature less than 
in the room where one large radiator only isin use. From this 
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crude system of hand control also grew the system of installing 
single radiators divided into two or more sections, each of 
which could be used entirely independently of the others if 
desired. 

Automatic regulation differs from hand regulation in that 
each of the radiators or heaters, or group of radiators or heat- 
ers, is controlled by a thermostat, a watchful device which 
takes notice of changes of temperature, and is ever alert and 
ready to turn on or shut off the supply of heat as may be neces- 
sary. In this system there is substituted for the negligent, or 
forgetful, or busy individual, an automatic device which is 
never negligerit, never forgetful, and never too busy to note 
the changes of temperature and regulate the supply of heat as 
the conditions demand. 

Here it may not be out of place to say that no system of 
regulation can operate effectively unless there be at hand an 
ample supply of heat at all times to respond to the various 
demands, and this supply thoroughly subject to the control of 
the system of regulation. No system of regulation can enable 
an inadequate or too small heating system to properly heat a 
building. The supply of heat must be at hand and it must be 
thoroughly subject to the control of the system of regulation. 
No doubt, many of you know of systems of heating with which 
were installed thermostatic systems of temperature regulation 
which failed to maintain the required temperature in cold 
weather simply because the heating systems were inadequate, 
and yet the thermostatic systems of control were blamed. So, 
too, you no doubt know of systems of heating in which the 
temperature of some of the rooms of the heated building was 
always too high, in spite of the fact that there was a system of 
thermostatic temperature control. In these latter cases there 
was an ample supply of heat, but it was not under full and 
complete control of the temperature regulation system. A 
proper system of temperature regulation will very materially 
aid an inadequate heating system to maintain the desired tem- 
perature in all of the rooms of a building by properly dividing 
the supply of heat so as to give more heat to the exposed rooms 
and not so much to the less exposed rooms, but that is the sole 
extent to which a system of temperature regulation can in- 
crease the heating efficiency of a plant. 

3 
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Under the sub-order group regulation, I include all those 


systems of temperature regulation in which the temperature © 


of two or more rooms of a building are regulated or controlled 
from one point. The number of points from which tempera- 
tures are controlled may vary from one for the whole building 
to one for every two rooms. Under the sub-order individual 
regulation, I include only those systems in which the tempera- 
ture of each room of a building is controlled entirely inde- 
pendently of the other rooms. 

A system of purely group regulation never gives entire satis- 
faction because it is almost impossible to divide the rooms of a 
building into groups so that each room of a group will require 
at the same time the same amount of heat as each other room 
of the group. The result is that only that room in which the 
temperature controlling device is located can be maintained at 
a fixed temperature, and every other room of the group will 
have a temperature which will differ more or less from that 
fixed temperature. The more exposed rooms will be at a 
lower temperature and the less exposed, more easily heated 
rooms will be at a higher temperature. This system is adopted, 
usually, simply in order to reduce the first cost of installation 
of the temperature regulation system. Where an attempt is 
made to control the temperature of all the rooms of a building 
from one single point, the system of temperature regulation 
becomes almost as crude as a hand system in which the tem- 
perature of each room is controlled by the occupants shutting 
off or turning on the steam or hot water from the radiators or 
heaters in the room. In the case of dwelling houses where it is 
not necessary for the whole house to be at the same tempera- 
ture, and a slight or even somewhat large variation in the 
temperature of the rooms makes very little difference, a group 
system may be adopted with fairly good success, even when 
the system is operated from one point of control. That is, by 
a system of dampers the temperature of the furnace for heating 
the air, water or steam, may be controlled from the room 
which is most in use, and by maintaining a fixed temperature 
in this room the other rooms in the house may be kept at a 
temperature that will give fair satisfaction. The system of 
dampers may be controlled by hand or by a thermostat located 
in the room whose temperature it is desired shall be kept at a 
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fixed point. Fairly good results may be obtained by a judi- 
cious combination of the group and individual systems. 
Those rooms which have a peculiar exposure, and which may 
be very easy or very difficult to heat, should each have its own 
regulation, but those rooms which have about the same ex- 
posure and are about equally difficult to heat may be grouped 
together and controlled from one point. A group system of 
regulation, however, should not be resorted to except where it 
is impossible to install a system of individual regulation be- 
cause of the construction of the building or of the lack of money 
to pay for the individual system, and wherever it is resorted 
to it will be found necessary to use great care in the grouping 
of the rooms if anything like the proper temperature regulation 
is desired, and usually it will be found necessary to subject 
some of the rooms to individual control. 

The means by which the supply of heat is to be controlled, 
whether this means be operated by hand or automatically by 
thermostats, depends upon the system of heating adopted and 
also upon whether the system is a system for ventilation as 
well as heating or whether it is simply a system of heating 
entirely separate and distinct from any system of ventilation. 
When hot air is used for conveying heat from a source of sup- 
ply to the rooms to be heated whether the system be furnace, 
indirect steam, or hot water, or what is known as the hot blast 
system, the simplest regulation is obtained by opening and 
closing the valves of the inlet registers to suit the varying de- 
mands of the rooms. If the registers are opened and closed 
by hand, we have a crude system of hand control. This hand 
system may with care be made to give very good results, be- 
cause the valves of the registers may be fully opened when 
there is a great demand for heat; they may be partly opened 
when there is a less demand, or when there is no demand at all 
they may be entirely closed. An advance over the system of 
working the registers by hand, consists in operating them by 
means of some device which is automatically controlled by the 
thermostats located in the rooms. Where one pipe or flue sup- 
plies hot air to a group of rooms, the temperature of this group 
may be fairly well controlled by means of a damper placed 
in the pipe or flue and operated by a thermostat in one of the 
rooms. Where, however, the hot air system is used not only 
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as a system for heating, but also as a system for ventilation, . 


and where it is necessary that the temperature of the rooms 
be maintained at a certain desired point without any change in 
the amount of air supplied for ventilation, the system of open- 
ing and closing the registers cannot be adopted, because this 
varies the amount of air introduced to the rooms and therefore 
varies the ventilation. In such cases it is absolutely necessary 
that there be two sources of supply of air to the rooms and a 
system of dampers must be installed by means of which hot air 
or cool air may be introduced into the rooms. When the tem- 
perature falls below the required temperature, the dampers 
must be operated so as to introduce hot air and cut off the cool 
air, and when the temperature rises above the required tem- 
perature, the dampers must be operated so as to introduce 
cool air and cut off the hot air. But in all cases, the dampers 
must be operated in such a way that at no time will the amount 
of air introduced for ventilation be reduced below that re- 
quired. The dampers may be operated by hand and then we 
have a system of hand control, or they may be operated by 
thermostats, in which case we have a system of automatic con- 
trol. Where the dampers are operated by hand in such a sys- 
tem, satisfactory results may be obtained if some one of the 
occupants of the room devotes a considerable portion of his 
time to watching the temperature and adjusting the dampers. 
In the case of schools and other buildings where the occupants 
are usually too busy to keep track cf the temperature, hand 
control should not be used, as with it there is seldom a uniform 
temperature maintained, but thermostats should be used. 
When it is possible to do so, it will be found best to operate the 
dampers so as to prevent a sudden change from hot air to cool 
air, but to mix a certain amount of the cool air with the hot 
air and thus bring the temperature of the air down to the point 
necessary to maintain the required temperature in the rooms. 
When there is a sudden.change from hot air to cool air or from 
cool air to hot air, the system is usually spoken of as an ‘‘on and 
off” system, and when there is a gradual change in the tem- 
perature of the in-coming air, made to suit the heat require- 
ments of the rooms, the system is usually spoken of as a 
“graduated system.’ The graduated system is the most 
desirable, but the most difficult to get with thermostatic con- 
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trol, as it is difficult to arrange the dampers so that they will 
take an intermediate position between open and closed. 
Another way in which the temperature of rooms heated by air 
supplied for ventilation is controlled, is by shutting off the 
steam or hot water from the heaters by which the air is heated 
before being made to enter the rooms. This system is some- 
times adopted when steam is used. In my opinion, however, 
the results obtained by such a system are not as satisfactory 
as those obtained by taking the air from two different sources 
of supply, one being a hot-air chamber and the other being a 
cool or tempered-air chamber. Where this system is used, it 
is usual to heat the air slightly or to temper it before it comes 
in contact with the heater which is to raise its temperature 
before it is admitted to the rooms. The opening or closing of 
the valve by which the steam or hot water is turned on to or 
shut off from the heater which heats the air, may be done by 
hand or by some automatic means controlled by a thermostat. 
' This system is applicable to group regulation as well as to indi- 
vidual regulation. 

Where the heating is done by direct hot water radiators, the 
temperature of a room may be controlled by alternately stop- 
ping and starting the circulation of the water in the radiators 
of the room, or by some throttling device, changing the velocity 
of the circulation so that when the temperature becomes too 
high, it decreases, and when the temperature becomes too low, - 
it increases. One of the great points in favor of hot water 
heating, urged by its advocates, is that it is easy to regulate 
the temperature of each room or group of rooms by adjusting 
either by hand or automatically the circulation of the water 
when it leaves the heater, so as to supply the various radiators 
with water at a higher or lower temperature, according to the 
demands of the building. Circulation in a hot water system 
begins when the water has been heated a comparatively few 
number of degrees above the surrounding atmosphere, and it is 
increased by increasing the temperature of the water. And 
further, the amount of heat given off by a radiator depends 
upon the temperature of the water flowing through it, and 
hence a hot water system of heating admits a fairly thorough 
system of temperature regulation. 

Reviewing what has been said in regard to hot water sys- 
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tems of heating, it is seen that there are three ways as follows 
of controlling the temperature of a room heated by direct hot 
water radiation: 

1. By maintaining a high temperature in the supply pipe and 
alternately connecting and disconnecting the radiators from 
the heating system by opening or closing the inlet valve. 

2. By maintaining a comparatively high temperature in the 
supply pipe and adjusting the temperature in each radiator by 
some throttling device which will regulate the flow of water 
into and from the radiator. 

3. By changing the temperature of the water in the supply 
pipe according to the requirements of the system. 

To these might also be added a fourth way, which is to have 
the radiators so arranged that only such portions of the heating 
surface of any one of them as may be necessary may be put 
into use. 

The first method, that is maintaining a high temperature in 
the supply pipe and alternately connecting and disconnecting 
the radiators from the system by opening and closing the inlet 
valve, is the method most usually adopted, and it is objection- 
able because when the radiator is disconnected from the supply 
pipe by closing the inlet valve, there remains in it a large body 
of water at a comparatively high temperature which must cool 
before the room can begin to get cooler. The larger the radia- 
tor and the hotter the water, the longer will be the time which 
must elapse between the closing of the valve and the decrease 
in the temperature of the room, and during the whole of this 
time the temperature of the room will have been increasing; 
so that when this method of control is used and when the 
radiators are large and the water in them is at a rather high 
temperature, the fluctuations of the temperature of the room, 
even though there be an automatic control, are apt to be con- 
siderable. This method, however, admits of the perfect indi- 
vidual control of each radiator or of the radiators of each room, 
although it may be used for group control of a number of rooms, 
and is adapted to either hand or automatic regulation. 

The second method, which consists in maintaining a high 
temperature in the supply pipe and adjusting the temperature 
in each radiator by some throttling device which will regulate 
the flow of water into and from the radiators, is adapted to 
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either hand or automatic regulation and to either group or 
individual regulation. It presents on the whole the most fav- 
orable features of any method to be used in connection with a 
hot water direct radiation system of heating. The throttling 
device, however, in order to make this system of value, must be 
so arranged that, as the temperature rises, the throttling will 
increase gradually and change in such a way as to allow to flow 
into each radiator or group of radiators only the necessary 
amount of hot water required to maintain the radiator or 
group at the temperature necessary to heat the room. This 
method is really a combination of the first and third methods. 
It enables each radiator to have circulating through it water 
at a different temperature, and yet the system is able to supply 
to any radiator water at any temperature up to that main- 
tained in the supply pipe of the system. This method enables 
one to have in the radiators of an exposed room water at a high 
temperature, and in the radiators of a less exposed room water 
at a comparatively low temperature. It preserves also a uni- 
form temperature in each radiator. The objections to this 
system are that it is somewhat difficult to arrange the throt- 
tling device by which the flow of water into the radiators is 
regulated so that it will automatically adjust the flow and thus 
maintain the required temperature in each radiator. 

The third method is seldom used, except where it is desired 
to control the whole building from one point. A thermostat 
is usually located in some one room of the building, and by 
means of a special arrangement of dampers, the fire in the hot 
water heater is controlled so as to maintain a certain desired 
temperature in the supply pipe. This supply pipe feeds all of 
the radiators, and by supplying to them all water at the same 
temperature, an attempt is made to control the temperature of 
the whole building from one point. Of course in conjunction 
with this method there may be used the method of opening and 
closing the valve on the inlet of the radiator, so as to alternately 
connect and disconnect it with the supply pipe. 

The fourth method, which consists in putting a greater or less 
amount of surface of any one radiator in use, has not, I believe, 
been very much developed. The amount of heating surface 
that would be in use would have to be controlled by sub- 
dividing a radiator into sections and cutting one or more of the 
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sections out of use as occasion required, or by partly emptying 
the radiator when a smaller amount of surface is desired, and 
filling it again as more surface is needed. 

Of course any one of the methods of controlling a hot 
water direct radiation system might be equally well used for 
controlling the heaters or indirect radiators of an indirect hot 
water heating system. An indirect hot water heating system 
is really a hot air system and it would be preferable to use one 
of the methods of regulation which I have mentioned for hot 
air heating systems. 

A consideration of the different methods of regulating the 
temperature of rooms heated by direct radiation steam systems, 
leads to the conclusion that they may be classed under four 
heads as follows :— 

1. Varying the pressure in the supply pipe and correspond- 
ingly varying the pressure in the radiators. 

2. Maintaining a fixed pressure in the supply pipe and alter- 
nately connecting and disconnecting each radiator by opening 
and closing a valve. 

3. Maintaining a fixed pressure in the supply pipe and in- 
creasing or decreasing the amount of radiating surface of each 
radiator according to the demands. 

4. Maintaining a fixed pressure in the supply pipe and a 
lower pressure in the return pipe with an intermediate pressure 
in each radiator, controlled by some throttling device between 
the supply pipe and the radiator. 

The method of varying the pressure in the supply pipe and 
thus supplying steam to the radiators at a different pressure, 
the pressure in the radiators being always the same or very 
nearly the same as that in the supply pipe, is, of course, a very 
crude method of regulation and one which would be used only 
when an attempt is made to control a whole building from one 
point. The range of pressures in the radiators will, of course, 
depend upon the maximum pressure carried in the boiler, and 
also upon whether or not there is some air removal system by 
which it will be possible to maintain in the supply pipe and 
radiators a pressure less than atmospheric pressure. 

The second method, which consists in maintaining a fixed 
pressure in the supply pipe and alternately connecting and 
disconnecting each radiator by opening and closing a valve, is 
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the method which is almost universally used when thermostatic 
systems of regulation are installed. It is adapted for group 
regulation as well as individual, and has been developed more 
than any other method of control for use with or without 
thermostats. 

The third method, which consists in maintaining a fixed pres- 
sure in the supply pipe and increasing or decreasing the amount 
of radiating surface of each radiator, has not been developed 
to the extent which it might be. This method has been used 
to a certain extent where radiators composed of two or more 
sections are installed; the sections being arranged so that each 
can be used independently of the others. Another way of 
varying the surface, which so far as I know has not been devel- 
oped to any great extent, consists in allowing the radiator to 
partly fill with water, thus reducing the amount of surface in 
contact with the steam and thereby reducing the active radi- 
ating surface. Still another method which has been suggested 
and experimented with, consists in filling a part of each radiator 
with air or preventing the air from flowing out of a part of each 
radiator, thus rendering the part which is filled with air in- 
active. The air is supposed to be taken out of or put into the 
radiator, thus rendering a greater or less extent of it active and 
useful, according to the needs of the room in which it is located. 
The flow of air into or from the radiator may be controlled by 
hand or by some automatic device such as a thermostat, and: 
this thermostat may be placed on the wall of the room in which 
the radiator is, or it may be placed on some part of the radiator 
itself. When the thermostat is placed on the wall, the control is 
exercised in a manner similar to the control exercised by the 
ordinary thermostat in every day use; but when the thermostat 
is placed on some part of the radiator it is so arranged that 
when the radiator gets hot up to the thermostat, the flow of 
air out of the radiator is stopped, thus limiting the amount of 
steam which can flow into the radiator and thereby the amount 
of active surface. Of course, in this method, when it is desired 
to decrease the surface of a radiator, some means must be used 
for forcing the air into it and forcing out the steam already 
there. 

The fourth method, which consists in maintaining in the sup- 
ply pipe a fixed pressure and a lower pressure in the return 
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pipe, with an intermediate in the radiator, which is controlled 
by some throttling device between the supply pipe and the 
radiator, is a method which, in my opinion, offers many advan- 
tages. The pressure maintained in the radiator may by suit- 
able devices be made to vary from that maintained in the sup- 
ply pipe almost to that maintained in the return pipe, and 
thus the range of pressures will depend upon the difference 
between the pressures maintained in the supply pipe and the 
return pipe. The greater this difference is the greater will be 
the range of temperatures, and hence the range of the heating 
effect of the radiator. This method is adapted to hand con- 
trol or automatic control. Where hand control is used, the 
throttling device may be an ordinary valve on the supply pipe 
leading to the radiator, but where the radiator is controlled 
automatically, the throttling device must be controlled by a 
thermostat. Of course, for this method, it is necessary to have 
between the radiator and the return pipe some device which 
will permit the water condensed in the radiator to flow out and 
yet will not permit so large a quantity of steam to escape as to 
prevent the maintaining in the radiator of a pressure higher 
than that maintained in the return pipe. This method has 
the advantage over the first method mentioned, which consists 
in varying the pressure in the supply pipe and correspondingly 
varying the pressure in the radiators, in that the pressure in 
each radiator may be varied without regard to the other radia- 
tors: that is, a different pressure may be maintained in differ- 
ent radiators according to the needs of the rooms in which 
they are located. A high pressure may be maintained in an 
exposed room and a much lower pressure in a less exposed 
room. This method of regulation when used with steam 
would seem to give to direct radiation steam systems all the 
advantages claimed for hot-water systems and which come 
from varying the temperature of the water in the radiator. 

As said in connection with the methods of regulating hot- 
water systems, any of the methods spoken of here for direct 
radiation steam systems may be used with indirect radiation 
steam systems. 

The questions which naturally present themselves to the 
mind of any one considering temperature are: first, is there any 
need for temperature regulation? and second, does the public 
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recognize this need in such a way as to make a demand for 
temperature regulation? 

I think that every one who has had occasion to spend any 
length of time in a school building where the rooms were oc- 
cupied by a large number of children, or in a crowded lecture 
room, or in an office room of any one of the large office build- 
ings where there is no temperature regulation, will admit that 
there is a need for suitable and proper temperature regulation 
and a need that has become almost a “crying need.” In 
schools and lecture rooms where there is not thermostatic 
regulation, there is always a great deal of dissatisfaction and 
complaint on the part of the pupils and teachers or audiences 
and lecturers; and in the office buildings there is, I think, com- 
plaint which is growing louder and louder every day. This 
complaint is on account of the irregular fluctuating tempera- 
tures. The complaint is that the heating surface is turned on, 
and then, every one being busy, the temperature becomes so 
high as to be uncomfortable; then the radiators are turned off 
and no further attention is paid to them until the temperature 
becomes so low as to be uncomfortable. The result is that the 
occupants of the room are subjected continually to a tempera- 
ture which fluctuates from one which is uncomfortably hot to 
one which is uncomfortably chilly. There is need for tem- 
perature regulation which will be as little as possible dependent 
upon the care and attention of the occupants, and which will 
be independent of negligence or forgetfulness. 

In reply to the second question, it seems to me that the pub- 
lic generally has answered in the affirmative by demanding 
everywhere throughout the country, that schools at least shall 
be provided with an adequate system of température regula- 
tion, and by demanding further that this regulation shall be 
independent of the teachers; that it shall be automatic. The 
public has not yet gotten to the point where it demands that 
the rooms of office buildings and other buildings in which men 
spend a large portion of their lives shall be subject to tempera- 
ture regulation, but the fact that here and there, tempera- 
ture regulation, and automatic temperature regulation at 
that, is installed in various buildings, shows that there is a de- 
mand which is slight, which is growing, but which is not so 
great as to induce owners of buildings to spend the money 
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necessary to install automatic regulation. I think, however, 
that if some method of hand regulation other than the crude 
one of turning on or shutting off the radiator could be made 
fairly successful, there would be at once a ready market for it, 
because of the need which now exists for temperature regula- 
tion. And the public having once enjoyed the comforts of a 
fairly successful method of hand regulation would demand 
more and more that systems of automatic regulation be in- 
stalled in connection with heating systems. 

In this connection it should be remembered that there are 
plenty of people who want the best of everything and especially 
do they want everything which will contribute to their ease and 
comfort, and these people are not only able, but willing to pay 
for what they want, provided always that the service rendered 
is satisfactory. These people are now demanding temperature 
regulation in connection with heating systems. 

Temperature regulation which actually regulates prevents 
the loss of heat by preventing the unnecessary over-heating 
of the rooms of a building, and by regulating the demands on 
the heating system in exact accordance with the requirements 
of the different rooms, and in this way it tends to make the 
operation of the heating system more efficient and economical. 
So that a proper system of temperature regulation is conducive 
not only to the comfort and well-being of the occupants of a 
building, but also to economy of operation of the heating plant. 


DISCUSSION. 


Mr. Rockwood: Mr. President, I should like to ask the au- 
thor of the paper if he has had any experience with what is 
called the Tudor system—the thermograde system? 

Prof. Kinealy: No, sir, I have not. Of course in looking up 
the different methods of temperature regulation I have run 
across the Tudor system, but I did not know until a short time 
ago that it was called the thermograde system. The system 
is similar to one of those I described to you and would be in- 
cluded under that system in which you regulate the pressure 
of the radiator at some point intermediate between the return 
and the supply. 

Mr. Joslin: Mr. President, the paper is so excellently written 
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and is such a valuable treatise that I hope some of the mem- 
bers will discuss it. I notice that the Professor lays great 
stress on the throttling device of the hot-water radiators and 
also on the temperature control—what he terms the “ grad- 
uated system.’’ He also says that the graduated system is 
most desirable but the most difficult to get. I will see the 
Professor afterward. (Laughter.) 

Mr. Barwick: Perhaps Professor Kinealy can give us a little 
light in reference to the different methods of connecting the 
thermostat to the radiator so that a certain portion of the radi- 
ator will be in operation and the other part will be closed and 
cold. I would like to hear from him. 

Professor Kinealy: The method that Mr. Barwick has ref- 
erence to is that in which a radiator is supposed to empty or 
be filled with air as the demands for more or less heating sur- 
face change. There are patents covering these things. I 
have made experiments in which I have been able to control 
a part of a radiator system by controlling the flow into and out 
of the radiator of air, and a part of the radiator would be hot 
and the rest cold. You will find systems similar to that de- 


scribed in quite a number of places. Is that what you mean, 
Mr. Barwick? 


Mr. Barwick: I would like to hear from Professor Kinealy 
the exact method which he employed in that test. 

Professor Kinealy: I am perfectly willing to show you the 
exact method I employed. 

Mr. Barwick: That is what we want. 

Professor Kinealy (Making a sketch on the blackboard): 
A represents the radiator; B the thermostatic valve; that 
is to say a valve controlled by a thermostat such as you find 
anywhere in the open market. C is the thermostat. Mine 
was a very crude one. Asa matter of fact I used a part of one 
of the thermostats on the market. D is an air valve. Ejisa 
line running to an exhauster. When there was a vacuum in 
the pipe between C and B, the valve B was opened, and when 
there was no vacuum the valve was closed. 

The thermostat was placed on the radiator at any point. 
When the thermostat got hot the vacuum in the pipe leading 
to the valve B and also in that leading to the air valve D was 
broken, and the valve B closed and the radiator opened 
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through the air valve to the atmosphere. No more steam 
could go in; it could not get beyond the thermostat. It took 
me a long time to get a thermostat that would not let the heat 
get beyond it; that is, get one that would act promptly. The 
thermostat could be moved from point to point. Those ex- 
periments were made a long time ago. 
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CHECK Vatve? l 





Mr. Jellett: That is only applicable to the one-pipe system. 

Professor Kinealy: Pardon me for omitting to show the 
check valve F, which I had on the apparatus. 

Mr. Jellett: Then you sealed the return to prevent the loss 
of air through the return? 

Professor Kinealy: This, you mean? (referring to G on 
sketch.) 
~ Mr. Jellett: Yes. 

Professor Kinealy: That is where I measured the water 
from the radiator. 

Mr. Jellett: How could you control the loss of air through 
the return pipe? 

Professor Kinealy: There is a check here. (Referring to 
sketch.) 

Mr. Jellett: Would that prevent the loss of air going down 
the return? 

Professor Kinealy: No. 

Mr. Jellett: If you control the radiator by a cushion of the 
air in the radiator and you have a return system of that kind, 
how do you control it? 

Professor Kinealy: As I say, that was an experiment on one 
radiator. The system was described somewhere and I saw it, 
and I made the experiment with one radiator. In that case I 
had no trouble. There was no pressure on the return, you see. 
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Mr. Jellett: Even if there were no pressure, if there was a 
vent for your return, you are bound to lose air. 

Professor Kinealy: Oh, yes; if it is an open system you will 
lose air. 

Mr. Jellett: You must have some method of sealing that. 

Prof. Kinealy: The system with which I was experimenting 
contemplated the same pressure in the return as in the supply. 

Mr. Jellett: That implies a sealed return. 

Mr. Joslin: As I understand, the vacuum in the air pipe 
closed the thermostatic valve? 

Professor Kinealy: The vacuum in the air pipe opened the 
valve. When this thermostat closed I could get a vacuum in 
the pipe leading from the thermostat to the valve B, and also 
in the pipe leading to the air valve D. 

Mr. Joslin: And when the vacuum is shut off—— 

Professor Kinealy: When I broke the vacuum so as to 
throw those two pipes to atmospheric pressure, the valve closes. 

Mr. Barwick: The small valve in the thermostat had an air 
port, did it not? 

Professor Kinealy: Oh, yes. 

Mr. Barwick: So that the atmospheric pressure forced that 
valve down into its position? 

Professor Kinealy: Yes. 

Mr. Barwick: What was the temperature at which the ther- 
mostat operated? 

Professor Kinealy: I do not know, as I said I had difficulty 
in getting a thermostat that would operate quickly, that was 
sufficiently sensitive. I finally got the expansive part of a 
Power’s thermostat and used it to make a thermostat which 
gave very satisfactory results, but not until I had made two or 
three thermostats that were unsatisfactory. I made mercury 
thermostats and metallic thermostats, but they would not 
work. Of course, there are other systems. 

Mr. Barwick: Yes, there are other systems. 

Mr. Joslin: I would like to ask the Professor if he took the 
room temperatures while he was conducting his experiments? 

Professor Kinealy: Yes, I took those, but I do not remem- 
ber what they were. The point in these experiments was this: 
Could I keep, say, four loops of a radiator hot and five or six 
loops cold, and could I keep five or six hot and the others cold? 
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These tests were made, if I remember right, on a radiator hav- 
ing ten sections. I finally succeeded in getting a thermostat 
that would keep three of them hot and the others cool; but I 
could not control less than three. I could not keep less than 
three hot. ; 

Mr. Jellett: Suppose you take a building that had fifty 
radiators; do you think it possible to obtain control under a 
system of that kind with the ramification of pipes? Wouldn't 
there be loss of air enough in the ordinary expansion and con- 
traction to destroy the vacuum? That is rather a pointed 
question, but it strikes me that you could not hold the air on 
a large system of piping. 

Professor Kinealy: I do not think I quite understand your 
question, Mr. Jellett. 

Mr. Jellett: Well, it is a system of thermostatic control, we 
will say, that is applied to one radiator. Now, extending it to 
fifty radiators in a building, with the ordinary system of piping 
that goes with it, is it possible to maintain those conditions? 
Would there not be a loss of air due to the expansion and con- 
traction of the pipe system itself enough to destroy the control 
of such an apparatus? 

Professor Kinealy: That would depend on the vacuum 
pump you used. 

Mr. Jellett: Speaking more particularly of the loss through 
the returns, there is bound to be some slight loss there, and as 
you multiply the number of units in the system, the loss in- 
creases. Is it possible, in your judgment, from the result of 
that one experiment, to accomplish the same results on an ex- 
tended system? 

Professor Kinealy: I think you could come very close to it. 

Mr. Joslin: Professor, a room with ten radiators would re- 
quire ten thermostats, wouldn’t it? 

Professor Kinealy: If you wanted to subdivide each radia- 
tor, yes. F 

Mr. Barwick: Professor, have you tested that same appa- 
ratus by placing the thermostat on a side wall and admitting 
air to the radiator without the thermostat being placed on the 
radiator? 

Professor Kinealy: I have not. I saw such a system in- 
stalled in a building. I have never tested it. 
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Mr. Connolly: I would like to ask one question. We will 
assume for an instant that a hospital building was to be heated 
by direct-indirect hot water—did you ever have any experi- 
ence in controlling the radiators with a thermostatic valve and 
also controlling the air inlet at the same time, and if so, what 
success did you get? 

Professor Kinealy: I have never had such experience. I 
had, however, occasion to study that question very thoroughly, 
because I was asked to report upon a building in Minneapolis, 
where they contemplated installing such a system, having, 
however, steam as the heating medium instead of hot water. 
I suggested that they try to control the air and let the heater 
alone. The engineer, I think, contemplated controlling the 
heater or controlling both air and the flow of the heating 
medium into the heater. 

Mr. Barwick: You spoke of the forcing of air into radiators. 
Do you mean mechanical forcing or do you mean by natural 
atmospheric pressure? Of course, we can readily understand 
that if you place a vacuum on a radiator, by opening that port 
in the valve, the air forces itself directly into the radiator and 
takestheplaceof the vacuum. But you say “ byforcing the air.”’ 

Professor Kinealy: I mean having air under pressure, the 
pressure being produced by a pump or fan or some such device 
connected to the air line or to the radiator in such a way that 
when it becomes necessary the air will flow into the radiator 
and push the steam out. 

Mr. Barwick: Naturally it would be at pressure. 

Professor Kinealy: At pressure greater than the pressure of 
the steam. ; 

Professor Kinealy: I want to say this: I do not pretend to 
have experimented with all the methods of temperature ccn trol 
which I have outlined here, but I do mean that such methods 
have been suggested or described or patents taken out on 
them, and I have tried to gather all the different methods and 
to group them and classify them, simply because I am making 
a study of temperature regulation. 

Mr. Barwick: I notice the author states: ‘‘ Another way of 
varying the surface, which, so far as I know, has not been de- 
veloped to any great extent, consists in allowing the radiator 
to partly fill with water, thus reducing the amount of surface 
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in contact with the steam and thereby reducing the active 
radiating surface.’’ I should like to have the Professor state 
what results he has had with that particular method, if any. 
(Laughter.) 

Professor Kinealy: This is worse than being cross-examined 
on the stand. I have made no experiments with a system or 
even with a single radiator where I have used that method. 
Where that method is used the supply pipe would be connected 
to the top of the radiator, the return pipe to the bottom, and 
of course at the other end of the radiator. The return valve 
would be kept closed and the water condensed in the radiator 
would be allowed to accumulate and thus reduce the heating 
surface, and when too much of the surface of the radiator was 
thus cut off, the radiator being partly filled with water, the 
valve would open and let it out. As the water flowed out, of 
course there would be more surface of the radiator in contact 


with the steam, and therefore there would be more heat given 
off. 


Mr. Harvey: What would the steam do with the water in 


the mean time? 

Mr. Connolly: Is there a patent noiseless attachment on it? 

Professor Kinealy: I see no reason why there should be any 
particular noise. 

Mr. Jellett: I can answer that question—there would not be. 
I tried it. 

Mr. Dean: I tried this combination once: The radiators 
were made for hot water and were put in to use for either 
steam or hot water. The supply was taken in at the top, and 
the return out at the bottom. The object of taking the supply 
in at the top was to prevent the steam from getting under the 
water. There never was any noise. It was used as a steam 
plant part of the time. It was used for hot water most of the 
time. It was changed at will from one to the other, and I 
don’t think there was ever a sound from the system. 

Professor Kinealy: I would like to ask Mr. Dean a question. 
Were you able to keep the water at nearly uniform height in 
the radiator by throttling it on the return valve? 

Mr. Dean: The arrangement was not to regulate the tem- 
perature, but to make the apparatus noiseless, and this it did 
to perfection. 
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FURNACE HEATING AND VENTILATING SYSTEM 
IN THE PUBLIC LIBRARY AT ILION, N. Y. 


BY W. H. SWITZER. 


(Member of the Society.) 


There is one method of heating buildings that has received 
less attention from the graduated engineer than any other, yet 
it enjoys a popularity that has continued, under the support 
given by purely practical men alone, in the face of competition 
that of recent years has not spared expense and has been aided 
by the employment of qualified engineers to secure the in- 
troduction of other methods of heating. It is to secure some 
attention and assistance from the men who lead as heating 
engineers that this description of a working hot-air furnace 
system is presented for your consideration. Unfortunately, 
the most successful and best representatives of this method of 
heating have not tabulated their experience so as to afford an 
opportunity for comparison with the methods that are under- 
stood and can be utilized with certainty by the engineers en- 
gaged in competing lines. The absence of such data is respon- 
sible for many failures in furnace heating by those who have no 
experience to guide them, and is sufficient reason even at this 
late date for some effort to be expended in reducing to a com- 
paratively exact science a method of heating that has been in 
vogue about three-quarters of a century and still retains a dis- 
tinct field of usefulness. 

The plant under consideration has demonstrated its effi- 
ciency through ten successive winters, having been installed in 
the Public Library Building at Ilion, N. Y., in the fall of 1892, 
satisfactorily maintaining a comfortable temperature through- 
out, with an average consumption of about 20 tons of coal per 
winter. An exterior view of the building is given in Fig. 1, 
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and, erected on a corner lot facing east, it is exposed on all sides. 
It is constructed of brick and stone, the walls being about 16 
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inches thick, stripped, forming an air space,and then lathed and 
plastered. Cathedral glass is used in the upper sash of the 
front and rear windows of the main building with a 9-by-1ro 
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foot circular top window above the book cases on the north 
side. Ordinary windows are used in the other rooms which 
open into the main library room. 

A study of the first-floor plan given in Fig. 2 will show the 
arrangement of the part of the building that is heated and also 
the location of the fireplaces, which have a 6-by-32-inch throat 
tapering to a 12-by-16-inch flue. These fireplaces are never 
fired and only serve as an outlet flue to aid the ventilation of 
the building, and under an anemometer test have shown the 
air movement to be 250 feet per minute. The main room is 











25 by 70 feet with a ceiling averaging 25 feet in height. The 
ceiling is an oval arch finished with lath and plaster on the 
rafters, which support a tile roof. The main room has a capac- 
ity of 43,750 cubic feet, with a wall surface of 3,045 square feet 
and a glass surface which amounts to 355 square feet. The 
reading room, vestibule and office have a capacity of 16,350 
cubic feet, with a wall surface of 1,976 square feet and 174 
square feet of glass surface. This makes a total air space of 
60,100 cubic feet, a wall surface of 5,031 square feet and a glass 
surface of 529 square feet, exerting a cooling effect which must 
be counteracted by the heating apparatus to the extent of main- 
taining a temperature of 70 degrees in the building, located at 
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a point where the mercury at times sinks 18 degrees below zero. 
The important fact is that the furnaces have fulfilled the re- 
quirements under these conditions. 

Two furnaces are used of the portable type, having 52-inch 
galvanized iron casings, a broken view of which is shown in 
Fig. 3. The casings are double lined with asbestos paper and 
heavily corrugated bright tin to prevent loss of heat by radia- 
tion into the cellar and to prevent the heat from causing the 
zinc coating to peel from the iron forming the casing. The 
interior construction provides a deep ashpit supporting a bar 
grate of the triangular pattern, heavy for durability and of open 
construction to allow a free entrance of air to support com- 
bustion, and having an effective diameter of 22 inches and an 
area of 378 square inches or 2.62 square feet and a total of 756 
square inches, or 5.24 square feet. The ashpit supports a sub- 
stantial two-part cast iron fire-pot, the lower section being 7 
inches deep and having anti-clinker fingers cast on the lower 
edge, affording a further entrance for air to the combustion 
chamber with a beneficial effect. The upper section is 11 
inches deep, having vertical flanges 4 inch thick and extending 
4 inches cast on its outer circumference at intervals of 5 inches, 
largely increasing the heating surface at an effective point. 
The fire-pot is 18 inches deep and 26 inches in diameter at the 
top. Immediately above the fire-pot is a central steel com- 
bustion dome, having an opening at the front for supplying fuel. 
This central dome is made of 1o-gauge steel plate and is 28 
inches in diameter and 30 inches high. This dome is sur- 
rounded by a circular radiator 46 inches in diameter, having 
inner and outer walls of steel plate 15 inches high, and cast iron 
heads so connected as to be absolutely gas tight. The products 
of combustion enter this radiator from the combustion dome 
at the front and pass each way, making a complete circuit, then 
passing down a reverse draft pipe to the smoke outlet. This 
reverse draft pipe also connects with the ashpit to serve as a 
dust flue when the fire is stoked and to allow any dust collected 
to drop to the ashpit when opened. The radiator is so located 
as to allow air to pass between it and the combustion dome, 
and also up along its outer side, the spaces being properly ad- 
justed to insure heating the air thoroughly without retarding 
its flow. The fire-pot, combustion dome, and radiator of each 
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furnace expose 88 square feet of effective air-heating surface, 
or a total of 176 square feet. By referring to the basement 
plans given in Fig. 4, the location of the furnaces can be seen 
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FIG. 4. 


and the hot-air pipes and the cold-air supply ducts leading from 
outside and from the return registers in the floors of the read- 
ing room and library. 
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The method of connecting the air-supply ducts is shown in 
Fig. 5, from which it will be seen that air in the building can 
be kept in circulation when few people are in the library or in 
extremely cold weather, and that the supply, by means of 
dampers, can be taken conjointly or entirely from out-of-doors 
to freshen the atmosphere at will as may be necessary. This 
method of supplying air is widely practised in furnace heating, 
as its advantages outweigh its disadvantages. It saves fuel, 
enables quick heating.and insures successful heating in ex- 




















FIG. 5. 


tremely cold weather. When all the air is taken from outside 
there is a certainty of frequent changes of air in the building, 
as the heated air cannot enter to keep up the temperature with- 
out a corresponding volume of air passing out. In this building 
the fireplaces continually remove a considerable quantity of 
air to make room for fresh air. The-basement plan shows that 
the north furnace supplies one 12-inch and three 14-inch hot- 
air pipes, having a combined area of 575 square inches. The 
south furnace supplies one 10-inch, two 12-inch, and one 14- 
inch pipes, having a combined area of 458 square inches; the 
14-inch pipes in every instance being tapered to 12 inches to 
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connect with the register boxes; and all the pipes are covered 
with asbestos paper. The pipes are reduced in capacity by 
tapering as the air in transit contracts in bulk with loss of tem- 
perature, and this method avoids conflicting currents in the 
pipes and a consequent retarding of the velocity of the flow. 
This practice is followed by many experienced furnace men 
with beneficial results. Two of the registers are connected with 
each furnace to secure a distribution of the heat when but one 
furnace is used in the milder seasons. 

The registers are of the open Persian pattern. The air ducts 
leading from the outside shown in Fig. 5 are 16 by 40 inches 
with an area of 640 square inches, and run across above the 
basement floor, connecting with the bottom of the furnace cas. 
ing, with an opening 16 by 36 inches, having an area of 576 
square inches or ample to fill all of the heating pipes. The re- 
turn air registers are 18 by 36 inches in size. Each furnace is 
connected with a smoke flue 12 by 12 inches in size by means 
of an 8-inch smoke pipe. With the mercury at 18 degrees 
below zero no difficulty has been experienced in keeping up a 
temperature from 68 to 74 degrees, and nothing has been ex- 
pended for repairs up to this time. A recent examination 
shows the entire apparatus to be in excellent condition, capable 
of many years of further service. The fact that this furnace 
system has now been giving satisfactory service for ten suc- 
cessive winters will lend interest to a comparison of various 
proportions. The building has a capacity of 60,100 cubic feet, 
a glass surface of 529 square feet, a wall surface of 5,031 square 
feet. Figuring that 6 square feet of this wall havea cooling effect 
equal to one square foot of glassshows, by dividing 5,031 by 6, 
an equivalent glass surface of 838 square feet in the walls, which, 
added to the 529 square feet of glass surface, gives a total equiv- 
alent glass surface of 1,367 square feet. The furnaces have a 
grate surface of 756 square inches, or 5.24 square feet, and a 
heating surface of 176 square feet. The cold air supplies have 
an area of 1,152 square inches, and the hot air pipes of 1,033 
square inches. ‘The grate bears a proportion of one square foot 
to 33.8 square feet of heating surface, to 11,278 cubic feet of 
space and of one square inch to 1.8 square feet of equivalent 
glass surface. The heating surface bears a proportion of one 
square foot to 341 cubic feet of space, and to 7.76 square feet of 
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equivalent glass surface. The hot-air pipearea bears a propor- 
tion of one square inch to 58.1 cubic feet of space, and 1.33 
square feet of equivalent glass surface. The coal consumed 
bears a proportion of one ton to 3,005 cubic feet of space, and 
to 68.8 square feet of equivalent glass surface per season. There 
being an equivalent glass surface of 1,367 square feet and at 
zero the heat units lost by one square foot is practically one 
heat unit per hour for each degree difference between inside 
and outside temperatures, and as this is 70, by multiplying by 
1,367 it is found that there are 95,690 heat units lost per hour, 
and for 24 hours, 2,296,560. Figuring that one pound of an- 
thracite coal gives off 14,000 heat units, it will be found by 
division that 164 pounds of coal will be required per day. By 
figuring the season that heat will be required at 180 days and 
multiplying by 164 and dividing by 2,000, it will be found that 
14.75 tons of coal will be required. But this would consider no 
loss by imperfect combustion, no waste in the chimney, by 
radiation from furnace and piping, and by the vent flues, and it 
is a matter of record that 20 tons of coal have been the average 
yearly consumption. The discrepancy between the amount 
of coal that would be necessary according to the figures and the 
actual amount used is not greater than the allowance that 
would naturally have to be made on a common-sense estimate 
based on experience, giving consideration to the fact that the 
14.75 tons figured necessary provide for the consumption of 
as much coal on fall and spring days as on midwinter days. 
Figuring that the season contains 180 days, a consumption of 
222.2 pounds of coal each day is necessary to consume 20 tons 
of coalin a season; so divide 222.2 by 24 and then by 5.24; it will 
be found that 1.76 pounds of coal per square foot of grate sur- 
face must be burned per hour on the average, or more in cold 
and less in mild weather. As uncertain as are the records of 
an anemometer test, the following records are given, having 
been taken when the mercury stood at zero: Flow of air at 
outside cold air supply inlet, 350 feet per minute; at point of 
connection with furnace, 120 feet per minute; at the two 16-by- 
24 registers with two 12-inch hot-air pipes to each register, 
flow of air 380 feet per minute; at the three 14-by-22 registers 
connected with one 12-inch hot-air pipe to each register, flow 
of air 300 feet per minute; at 14-by-20 register connected with 
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one 10-inch hot-air pipe, flow of air 210 feet per minute. Tem- 
perature of warm air at register, 140 degrees. 

It is probable that further detailed information may be de- 
sired in reference to this plant, but it is hoped that sufficient 
description is given to secure such a discussion of it as will 
guide others who may prepare papers on this subject in future 
to make them complete. Doubtless a great benefit would be 
derived by the furnace trade if the discussion should lead to 
the explanation of the application to furnace heating of the 
scientific rules used for other classes of heating apparatus, and 
if the paper should have such effect it will have more than 
served its purpose. 


The President: You have heard the paper as read by Mr. 
Switzer. It is before you for discussion. 


DISCUSSION 


Mr. John A. Connolly: The remarkable part of the paper to 
me is that in which he says, on the last page, that he burns 
1.76 pounds of coal per square foot of grate surface per hour; 
and then again, on page 3, where he gives the cubic contents 
of the building, and the wall surface, and the glass surface. 
With the ordinary rule for steam heating, calculating the 
cubic contents, the wall surface and glass surface, with indirect 
heating he would practically have to use a grate surface of 9 
square feet, and with direct steam about 6}. And we all know 
that it would burn at least 4 pounds of coal per square foot of 
grate surface per hour on such jobs. This shows remarkable 
economy in hot-air heating. And I brought up this point, and 
would ask if hot-air heating is really more economical than 
steam or hot-water heating. 

Mr. Kent: I have been very much pleased to hear this paper, 
for the reason that it gives more figures, more facts, concerning 
an actual installation of a hot-air system than I have seen in a 
good many years. And it is just the kind of a paper that we 
ought to have on this subject, and we ought to have a great 
many of them so that results can be compared. The paper 
as it stands is a statement of several facts, but the relations 
between those facts are not, very clearly explained. 1 would 
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suggest that before the paper is finally printed the author 
should make out an index, putting in tabular form the various 
things that we have to consider. When we make boiler tests 
we report the tests in the form of a table. But if there is any 
particular figure that we want in this paper we have to look 
through the whole paper to find it. I have made a rough 
sketch of a tabular statement. It might take some such form 
as follows: Cubic contents of building; area of wall surface; 
area of glass surface; area of roof; equivalent of glass surface; 
thermal units per hour required to heat building; temperature 
of outside air; temperature of return air; temperature of 
mixed air; temperature of exit air; temperature of room; 
temperature of smoke flue; cubic feet of air passing through 
furnace, by anemometer test, and also by calculation from 
temperature (hat is, if we know the temperature of the air 
that enters the furnace and of the air that comes out, and the 
thermal units in the coal, we ought to be to calculate approx- 
imately the number of cubic feet of air that have been heated) ; 
then the velocity of the air in the flue, grate surface, heating sur- 
face per square foot of equivalent glass surface in building; 
heat lost in chimney ; estimated loss of heat by radiation in base- 
ment, and heat utilized in heating the building. There you 
have as many things as I have got to make one page of tabular 
matter. And we could put in another column the same things 
in another case, or in the same building on another day. And 
with a number of different results we could, after a while, ar- 
rive at general rules. That is what our Society is for—to try 
and put into practical shape rules for proportioning the heating 
surface, grate surface, and everything of that kind. There is 
one thing I should like to ask the author of this paper 
about. Iam surprised to find that he has gotten the 
warm air flues and radiators so far away from the ends 
of the building. I would be afraid that there would be a 
considerable number of cold spots in the room from down- 
ward currents of cold air. Has there been any trouble in 
that respect at all? 

Mr. Switzer: Not at all. 

Mr. Kent: The man didn’t have cold feet? 

Mr. Switzer: No, sir. The circulation was continuous 
throughout the different parts of the building, with thermom- 
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eters located at various points to ascertain the temperature, 
and the variation was only from four to six degrees. But I 
am pleased to have the suggestion made by Mr. Kent, and shall 
endeavor, if it meets the wishes of the Society, to tabulate the 
results. I can comprehend the advantage that would be de- 
rived from that. The purpose of the paper was to present a 
system that had been in practice for a term of years, not with 
the particular view of making a record, but more to bring out 
discussion, and I shall be pleased to take up the matter and 
tabulate the results. 

Professor Carpenter: I consider the paper of special value, 
for the reason that we have so very few data on the subject of 
hot-air heating. Any one who has tried to get hold of data in 
this line of work has, I think, often found that it is nearly im- 
possible to get hold of anything that can be considered at all 
accurate. There is really very little excuse for this. The 
kind described is one of our oldest methods of heating, and we 
should know more about it than other kinds, but it is the 
method about which we really have the least information. 
This is one of the most interesting papers, I think, that we ever 
had relating to this system of heating. This paper is, of 
course, not accurate in all respects. It only gives the amount 
of coal burnt by estimation. It gives an estimate for effi- 
ciency of heating of 73 per cent., which is very high for any 
system. I doubt very much if a test would show an efficiency 
quite so high as the data in the paper indicate. 

Mr. C. E. Oldacre: I would like to ask Mr. Switzer a few 
questions in regard to the tests made on this building. As I 
understand, it is a building very convenient to where he lives, 
and possibly he can give us a little more information on the 
subject. I have several questions I would like to ask him, and 
a general answer to all of them would probably cover the mat- 
ter. The questions are: 

1. Was this plant installed according to his plans? 

2. How often has he visited the building and at what times 
of the day? 

3. At what time of day did he make the tests? 

4.‘Is the building used and heated continuously? 

5. When were the tests made, and what was the outside 
temperature and wind velocity? 
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6. What is to be understood by the effective diameter of the 
fire pots? 

7. How does he reconcile the difference between the velocity 
at the entrance to the heater and at the discharge from the 
register? 

8. In what manner were the anemometer readings taken; 
at what point in the cross sections of the ducts and flues, and 
how many tests in each duct and flue; that is, whether the 
readings were made from an average, or by one reading at one 
point? 

g. Were the anemometer and temperature readings made 
simultaneously? 

10. How and where were the temperature tests made? 

11. Were the anemometer tests made with air from the out- 
side or from the return ducts in use? 

Mr. Switzer: In answer to the first question I would say 
that this plant was installed under my personal supervision, 
and on my own plans, without any restriction. The building 
was a memorial building, and its donor requested that I in- 
stall the heating and ventilating system; the plans prepared 
were subject to the approval of the architect and the superin- 
tendent of the building. 

The second question is: How often have I visited the build- 
ing? The first season, in the winter of 1892 and 1893, I visited 
it perhaps half a dozen times. I visited it quite frequently, 
not to make any tests, but to see that the system was working 
according to the plans, and what results were to be had from it. 

What time of the day did I make the tests? The particular 
day that these tests were made was the rath day of January, 
1902; the temperature was eight degrees below zero in the 
morning. The tests were made about half-past two o'clock. 
At that time it was a little below zero, one or two degrees. I 
called it zero in the statement. That was between two and 
three o’clock in the afternoon, on the 12th of January, 1902. 

The building is in continuous use through the whole season, 
and the furnaces are fired up one at a time in the spring and 
fall, as the case may require. As the winter season advances 
both are fired up. The furnaces are run continuously during 


- the cold season. 


When were the tests made, and what was the outside tem- 
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perature and the wind velocity? Ihave practically answered 
that. 

What is to be understood by effective diameter of the fire- 
pots? In regard to that feature I mention the construction 
of the fire-pots. Regarding the diameter of the fire-pots I 
contend that in the manufacture of a furnace, particularly the 
diameter of the fire-pots should be regulated in proportion 
to its grate area and the radiating surface, that is the propor- 
tion should be adjusted not by rule of thumb, but accurately 
and systematically. In the first place the manufacturer 
should know exactly what work he expects that furnace to 
perform. He must decide on a certain number of feet of ra- 
diating surface, then construct the fire-pot and grate areas 
containing the fuel to get-the combustion. I refer more par- 
ticularly to the suitable qualities in its effective construction. 
My experience with a different construction of fire-pot showed 
a weak spot, and for that reason we constructed this type of 
fire-pot in sections in order to insure more effective dura- 
bility. 

Mr. Oldacre: On page 3, the third line from the bottom, is 
where the question arises: ‘‘ Having an effective diameter of 
22 inches.”’ That is the question I would like to have an- 
swered. Some manufacturers take the measurements of fire- 
pots in one direction, and some in another, and one claims one 
thing as the diameter, and another something else; and an- 
other manufacturer makes the fire-pot straight. What do you 
mean by using the words “effective diameter of 22 inches’’— 
what does that mean? 

Mr. Switzer: If the gentleman will look at the preceding 
line he will find that it refers to grate surface. ‘‘ The interior 
construction provides a deep ash-pit supporting a bar grate of 
the triangular pattern, heavy for durability, and of open con- 
struction to allow a free entrance of air to support combustion 
and having an effective diameter of 22 inches and an area of 
378 square inches.”’ It refers entirely to the grate. 

Mr. Oldacre: The reason I asked the question is this: 
Sometimes a fire-pot measures 22 inches at the bottom. As 
an illustration, we might say that it measures 30 at the top— 
flares to 30 at the top. Some would claim that they had a 


diameter of the fire-pot of an average between 22 and 30, 
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which would be about 26 inches, whereas that is not the diam- 
eter of the grate at all. 

Mr. Switzer: The only point, as I stated before, where I 
referred to the effective construction of the fire-pot was on 
page 5, line 7 or 8: “‘ The upper section is 11 inches deep, hav- 
ing vertical flanges 4 an inch thick and extending 4 inches cast 
on its outer circumference at intervals of 5 inches, largely in- 
creasing the heating surface at an effective point.” The 
effective point is 7 inches above the grate, as I claim. 

The next question is: How does Mr. Switzer reconcile the 
difference between the velocity at the entrance to the heater 
and at the discharge from the register? 

Mr. Kent: Allow me to interrupt. I have been re-calcu- 
lating those matters which I referred to and I find that there 
is scarcely any discrepancy in regard to the temperature. 

Mr. Switzer: That is of the air supply in the outlets? 

Mr. Kent: Yes, sir. These velocities are practically con- 
cordant. The difference is not more than six or seven per cent. 

Mr. Oldacre: I will say that my question was asked and 
based on the matter as printed, not as corrected by Mr. 
Switzer. 

Mr. Kent: I wish to add to my previous statement, that it 
should be corrected where I made the same mistake. Mr. 
Switzer has corrected these misprints, and then on recalcu- 
lating it I find that it comes out very nicely. 

Mr. Switzer: I wish to cover all the points that have been 
asked about. The next question is: In what manner were the 
anemometer readings taken; at what point in the cross section 
of ducts and flues, and how many tests in each duct and flue? 
I will merely state that the tests were made at the time from 
my own personal observation and to my satisfaction, without 
going into an absolutely scientific and technical test. I had 
an ordinary anemometer, six inches in diameter, and I held it 
at the window, with the window open and the temperature at 
zero. There was no wind, and the pressure was that of the 
air naturally flowing through the outside opening; and I took 
the readings at the point of cold-air return. I held it below 
the floor about six inches, took the readings there, then placed 
the anemometer at a point where the cold-air duct connects 
with the furnace proper. And the anemometer was held in 

4 
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the throat of the register ducts. There were no continuous 
tests taken at various points to arrive at any particular con- 
clusion as to the outflow and inflow at any particular section. 

Were the anemometer and temperature readings made si- 
multaneously? They were not. 

How and where were the temperature tests made? I have 
explained that. 

Was the anemometer test made with the air from the out- 
side or from the return ducts in use? They were made both 
ways. I stated in the paper how the readings were taken. 

Mr. B. H. Carpenter: I would ask any gentleman who has 
had experience what would be the result if, instead of placing 
in the large room of the library three floor registers, those were 
all combined into one as near as possible over the top of the 
furnace, what would be the general result to the heating? 

Mr. Switzer: I will say very frankly that I can readily un- 
derstand what the result would be with that sort of arrange- 
ment, inasmuch as with an arrangement of that sort there 
would be an enormous volume of exceedingly highly heated 
air forced up at a central point to the ceiling, and it would not 
nearly distribute itself so freely and equally as by distributing 
the registers, with a sufficient capacity of supply pipe and an 
outlet at the register in such proportion as to permit the free 
circulation of the air throughout the building. I have ob- 
served in various sections of the country where different en- 
gineers or furnace men have located furnaces in public build- 
ings on that line, where the circulation has not been uniform, 
it was not satisfactory. At or about the register there was a 
very high temperature, and the flow of the air was sudden and 
rapid at times, with a warm fire; with a low fire the cold air 
would have free circulation into the rooms to be warmed. An 
arrangement of that nature would not be satisfactory in my 
judgment at this late day in furnace heating. 

The President: There .has been a request made that one of 
our members, Mr. Campbell, give us his ideas on the subject. 
I believe he is familiar with hot-air heating. 

Mr. Robert Campbell: I don’t know that I am prepared to 
enter into the subject this afternoon to any great extent. I 
must say I was very much pleased with Mr. Switzer’s paper. 
I think it is the first one I have heard read among the mem- 
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bers on this subject that comes anywhere near what we re- 
quire in hot-air heating. I want to say that hot-air heating, 
as I understand it and know it, is one of the best methods we 
have. I think I can take a dwelling and heat it with hot air 
before you can get ready to heat it with steam. The reason 
I say that is—and I think you will agree with me when your 
attention is drawn to the matter—that the method of hot-air 
heating is a natural method, and when we proceed on natural 
lines we are sure to do the work with less trouble and more 
economy. There are a great many points to be brought out 
in hot-air heating. It is one of the most difficult subjects we 
have to deal with, and it is also one of the most abused methods, 
made more so because of the manufacturers making furnaces 
without any special regard to their heating powers; their idea 
is simply selling large numbers of them. Now, referring to a 
hot-air furnace grate and fire-pot as now made, they will bear 
a very much larger amount of radiating surface. Considering 
the inexperience of salesmen representing the manufacturers, 
and the installation by different workmen, the difficulties are 
very much increased. The controlling of the cold-air supply 
is often very much at fault—as a rule a direct connection is 
made from the outside to the furnace, then if the current is 
strong it will blow directly through the system with hardly any 
change in temperature. I find in practice it is necessary to 
control the current, overcoming force and changes in air cur- 
rents, supplying what the furnace will require in accordance 
with the amount of fuel consumed and the work to be done. 

Mr. Switzer’s idea of the results of a large register directly 
over the furnace is correct, the largest portion of the heat be- 
ing lost in rising to the ceiling, returning to the floor as it cools, 
or otherwise lost, so that a large amount of heated air is 
wasted. It is better to use several registers instead of one 
large one. 

I believe that Mr. Switzer’s paper has started us on the 
right track; it will surely make the subject of hot-air heating 
more interesting to us, and good results will follow. There is, 
however, a place for steam and hot water heating that hot air 
cannot supply—hot air being the most difficult. Heating and 
ventilating with hot air and hot water combination is a very 
successful method, and I consider it an improvement far in 
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advance of the old systems for heating dwellings. Too much 
cannot be said of this method, as it overcomes many diffi- 
culties met with in other methods without any increase in fuel 
or care in management. 

Mr. Barron: Before this discussion ends I would like to ask 
some questions. I will ask a question of Mr. Carpenter, 
which I think will provoke him to talk on the subject. I 
know he is familiar with the point of view that I take. It is 
the point of view of comparison, and comparisons are more or 
less odious. I heated the Cherokee Club building, East 
Seventy-ninth Street, a building which is almost a duplicate 
of this, very nearly like it. It has a low-pressure gravity 
system of heating apparatus, and it burns from 24 to 26 tons 
of coal in the winter, with a fairly good economical boiler, and 
all that sort of thing. I don’t think it is possible for steam 
to get any better results. And I have come to the conclusion 
that the steam man’s contention—that steam is so much more 
economical than the hot-air furnace—is not worth talking about. 
It is a complicated subject, however. There is no question 
in my mind but what in the competition between steam, hot 
water, and hot air, steam and hot water have had the ascend- 
ency, and it seems to me that it is more and more so every 
day. Yet newconditions are arising all the time, and as the 
last speaker said, there are places for each method. I would 
like Mr. Carpenter to tell us what his experience has been. He 
has had experience with hot water and steam, and I would 
like to get a general expression of opinion as to the relative 
economy of these methods under varying conditions. Some- 
time ago I was in St. Paul’s Chapel, Broadway and Vesey 
Street, and that is heated with a furnace in the auditorium, and 
we have had hot air heating systems in New York City of this 
character which has been described, but such work is now I 
believe abandoned. 

The President: Would it not be well to defer that question 
until the next paper is taken up, which will be read by Mr. 
Carpenter, and is practically on the same line? 

Mr. Barron: Very well. 

Mr. G. I. Rockwood: We seem to have drifted into a dis- 
cussion of the merits of the hot-air heater itself. I suppose 
that the different heating systems in general use are merito- 
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rious or not for particular situations, for reasons entirely apart 
from their theoretical characteristics. The question turns on 
what consequences they bring in their train. The hot-air 
heater brings the nuisance of furnace gas into the house. 
Women do not like that. Men can sit through anything and 
do sit through anything. But wives and children do not like ~ 
gas in their houses, and plants are killed by it. Now, is there 
such a thing possible as building a hot-air heater that does not 
by-pass the products of combustion to the hot-air chamber? 
I do not see why there should not be, but it is almost certain 
that there is now no such heater. I put one in my house not 
long ago that replaced a system forty years old, and I do not 
use it to-day if I can avoid it. I havea little hot-water appa- 
ratus for spring and fall use, and I push that and run open 
fires, simply because of the objection of my wife to the beastly 
nuisance of the gas. And this hot-air heater is only two 
years old! Why.can’t the hot-air heater be made in sections 
and put together so that the joints no not open under the tem- 
perature of the fire? Can’t the sections be made cylindrical, 
and with flanges, faced and bolted together, instead of the 
foundry joints that we get, so as to obviate the nuisance of the 
by-passing of the gases? In addition, there is the objection 
of the dry hot air. To remedy that a water pan is sometimes 
used. In my house we think that it moistens the air. Yet 
my heater is exceedingly economical. I don’t know any of 
my friends who can get along with less coal than I can in pro- 
portion to the spaces that we heat, and if there is such a thing 
as a heater that does not by-pass the gases I should certainly 
be in favor of using it in my own house. ‘ 

Mr. C. M. Lyman: I can assure the last gentleman that 
there are a number of manufacturers that will manufacture 
heaters warranted gas and dust tight. I have heard men com- 
plain in some such strain as this: ‘‘ My house is filled with gas, 
and we have to open the windows.”’ I was once called to in- 
vestigate such a complaint, and as soon as I entered the house, 
I was asked: ‘Don’t you smell it?”’ I said that I smelled 
something. On going into the cellar, I found that the win- 
dows were open, and a strong odor of gas. On opening the 
door of the furnace, partially filled with coal, I requested the 
owner to step there and smell of the odor at the door of the 








102 HEATING AND VENTILATING SYSTEM IN PUBLIC LIBRARY, ILION, N. Y. 


furnace, and I said to him: ‘ Does it smell like that?’”’ He 
said, ‘‘No.’’ An examination of his lighting system disclosed 
a strong leak of illuminating gas from the meter; and that 
was laid to the heater. And, similar charges are made against 
the heater in many instances. However, when I went up- 
stairs and talked to the lady of the house, she was very positive 
in her assertion that it smelled strongest when they put on 
fresh coal. I wish to say further, in answer to the criticism 
that manufacturers do not put all the radiating surface that 
is possible into the heater—I think that is true; but, there is a 
reason for it. A warm air furnace is one of the most abused 
apparatus used. They are erected under all sorts of condi- 
tions. Ifa furnace with plenty of radiating surface is con- 
nected to the flue which you will find in very many houses, 
it will not work at all; but, given a proper chimney, and a 
new building, designed by an architect whom you can reason 
with, and who will allow you to locate your registers properly, 
and I do not believe that there is any system of heating which 
is as efficient or which will give as good results in a moderate 
sized house as a good, substantial, well-installed and well- 
paid-for warm air apparatus. 

Mr. C. B. J. Snyder: Something happened to me in the 
same line. We had, ina house occupied by my mother, a hot- 
air furnace installed some time ago. It was cleaned last win- 
ter, after which they constantly complained of gas leakage. I 
didn’t have time to look at it then, but I found later that an 
intermediate section had been put in upside down, and when 
that was corrected there was no more trouble. 

Professor Carpenter: From my experience with hot-air fur- 
naces I am of opinion that it is only on rare occasions that 
they actually leak gas. There is actually as much trouble 
from leaking steam pipes. The gas that usually gets into a 
house ordinarily comes from the furnace door, that is caused 
by a bad draft; the gas from the coal gets into the cellar and 
finds its way into the house. I have at least found that true 
in two or three cases. Gas from such a source occurs as often 
with a steam boiler as with a hot-air furnace. I have known 
of very few cases of gas leakage through the walls of the fur- 
nace, and I have had experience with fifteen or twenty differ- 
ent forms, so that I think it is a very rare thing for gas to leak 
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through the furnace walls. On the other hand, I do not think 
people are likely to mistake the odor of coal gas for that of 
illuminating gas. 

Mr. Quay: I wish to call attention to the statement that 
hot air is to be the coming system of heating. There are cer- 
tain buildings that you cannot heat with hot air, while there 
are a few others that you can heat with economy by a hot-air 
furnace. So, such a general statement as hot air being the 
future kind of heating apparatus for a house is very mislead- 
ing. You have to take into consideration all the conditions, 
and select that system which is best adapted to the conditions. 

Professor Kinealy: I have listened with a great deal of 
pleasure to these discussions, and I wish to say that my ex- 
perience has led me to believe that when there is gas in the 
house from the furnace it is because the damper of the pipe 
is closed. I remember once being called in by a rather iras- 
cible gentleman, who had blood in his eye. He wanted to 
sue somebody, or do something desperate, because, as he said, 
his furnace leaked gas. I got all the old rags and all the 
things that I could think of that would make bad smells and 
put them in the furnace, and there was no sign of smell from 
them as long as the damper in the smoke pipe was open. I 
take exception to a statement that has been made here in re- 
gard to the difference between the air supplied from the hot- 
air furnace and the air in a room heated with direct steam or 
hot water radiation to which no ventilation is supplied. When 
you supply air from a hot-air furnace the air of the heated 
room will be drier than the air in a room heated by direct 
radiation, steam, or hot water, where the doors are kept 
closed, where the windows are provided with weather strips, 
and where you are simply storing up in the air the moisture 
from the body and lungs of the occupants. For my part I 
prefer to breathe the dry air rather than to take into my lungs 
the moisture coming from the bodies of others. In every well- 
ventilated room the air is drier when taken from the outside, 
at a temperature in the neighborhood of zero, or even thirty 
degrees, and then raised to a temperature of seventy degrees, 
and kept there in the room. That air is found to be drier un- 
less moisture is supplied to it. Now, in a room heated by di- 
rect radiation, steam or hot water, no water, no moisture, 
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goes through the cast iron or wrought iron radiators in the 
room, and the moisture that is in the air comes from the oc- 
cupants of the room. 

Mr. H. Addams: The part played by the furnace drum that 
was put on upside down reminds me of an experience that a 
certain man had, who made a contract for a tight furnace, but 
he was not to accept it before being allowed to test it, and he 
insisted that it had to be erected upside down and filled with 
water, and if it would stand water he thought it would stand 
the gas, and I don’t think he was altogether unwise. I know 
of a furnace that has been offered for use and thoroughly con- 
structed as perfectly tight. I know of half a dozen. But it 
does not seem to matter; whenever you build a new fire in 
them they empty smoke through the registers, though the cold 
air is brought underneath concrete floors and in the tightest 
of cases, and none of it gets into the room from the door being 
open into the cellar; and still the rooms in houses which I 
have seen—in one of them my own wife lived—suffer from 
smoke from a “ positively air-tight” furnace, and this is not 
an uncommon experience. Now, as to the matter of moisture. 
I don’t know whether the vapor pan is a good thing. I have 
had conversations with two gentlemen in the past two years, 
both of them had their whole families taken sick with throat 
trouble on account of the moisture, as they called it, from the 
furnace, that is, the vapor from the vapor pan. After filling 
that vapor pan constantly with water and using it for years, 
and paying expensive doctors’ bills, they concluded to aban- 
don it. I have in mind two particular cases. After that they 
had no use for the doctor on account of throat trouble and on 
account of colds. 

Mr. Rockwood: I have no doubt there are plenty of manu- 
facturers of hot-air heaters who are willing to guarantee that 
their heaters are gas tight. But I don’t think that is con- 
vincing. I know of no heater anywhere that is gas tight that 
Ieversaw. My own heater never was from the day it started, 
and it has not been any day since. Members of my family in 
other houses have heaters, and there are none of them tight. 
They have ashes deposited on the mantel pieces and the 
pianos, due to the flow of air first having been in the fire-pot 
and then going to the casing. And it is curious what a deep- 
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rooted conviction there is on the part of architects that these 
furnaces are not gas tight. In no first-class job can you get 
first-class architects to recommend such a heater. What he 
wants to-day is an indirect hot-water heater: First, because 
he gets rid in that way of all gas in the house, notwithstanding 
that he has ventilation; secondly, he gets rid of all noises of 
whistling air-valves, leaky steam ducts and pipes, and so on. 
I have no question but what a hot-air heater can be made that 
is tight; but a putty-jointed hot-air heater cannot be made 
tight. Subject iron alternately to temperatures of 1,500 de- 
grees and 60 degrees, and how many days or minutes is it 
going to be before your putty-joints have gone? It strikes 
me that the only way in the world a joint can be made is to 
make it the same way as you would a steam joint, with 
flanges and bolts. I don’t know whether that has been tried. 

Mr. Switzer: It is really amusing to hear some of the re- 
marks made by members in regard to the construction of 
heating apparatus, when you consider that there are members 
of this Society who have spent their lives in foundry practice, 
and who know just as surely and absolutely what can be ac- 
complished with metal, iron, or steel, in regard to the con- 
struction of heating apparatus, to make it absolutely air tight, 
free from dust, gas, or smoke in the hot-air chamber, as they 
know how to write their own name. Théy know what can be 
done, and the paper read this afternoon is of itself sufficient 
evidence of what has been accomplished in furnace construc- 
tion. The paper states that the apparatus has been successful, 
that it has been used for ten winters, with not a single com- 
plaint from the librarian in charge and the occupants of the 
building, and that the furnaces there run continually through 
the entire winter season. The librarian and assistants are 
ladies, who usually are susceptible to changes in the atmos- 
phere, if there are any, and very sensitive to the effect of gas 
and smoke. I can recall in my.own experience the fact that 
there are perhaps fewer complaints from hot-air furnaces, com- 
pared with the many thousands of them in use in the United 
States, than there are in proportion from any other systems 
of heating; and when my friend speaks of indirect hot water 
being the favorite system with architects in New England, I 
want to say that, according to my observation in New England, 
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some of the most insignificant furnace work in the United 
States is being executed in New England, and I am not sur- 
prised that the results are as stated. 

Mr. Rockwood: I did not make any such statement. I was 
speaking of the very best architects in New England. I don’t 
say that there is not a lot of jerry work done in New England 
just as in other places. 

Mr. Switzer: Referring to the question of indirect hot-water 
heating, it was my privilege, a few years ago, to be in the city 
of Philadelphia visiting a friend in the heating trade, who was 
called up on the telephone by a lady occupying an elegant 
residence. This residence was designed by a New York City 
architect. The system of heating was installed by a New 
York heating engineer. The expense of the residence com- 
pleted was about $200,000. The heating system had been in 
use two years. There was a very decided change in the tem- 
perature. Automatic regulators for the water supply to the 
indirect radiators were provided. The temperature was six 
degrees below zero in Philadelphia, pretty cold for that sec- 
tion; the result was the return pipes frozen, the circulation 
was stopped, and the master fitter was called in to ascertain 
the trouble. Upon investigation it was found that there were 
thirty-two indirect sections in that system that were cracked, 
and not a section of this radiation was available in Philadelphia. 
The result was telegraphing and expressing to Philadelphia 
thirty-two indirect sections to repair the system. The ex- 
pense incurred to put that system in proper condition would 
outweigh many obstacles and difficulties that might be charged 
against the furnace system. Referring to the question of gas 
coming into houses, I will state, from my experience and ob- 
servation, that it is a fact that many of our manufacturers do 
not pay special attention to the construction of their appa- 
ratus sufficient to overcome the difficulty of connecting up 
the joints, largely by reason, I must confess, of excessive com- 
petition and to get the price down. The apparatus referred 
to in the paper read this afternoon were not made that way. 
They were not installed with a view of being the lowest in 
price, because there was no competition. The apparatus was 
selected for its construction, for durability, and for capacity. 
There is no reason why furnaces could not be constructed that 
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would not permit gas, smoke, or dust, to permeate the hot- 
air chamber. The ignorance of the operator, and very often 
of the consumers and their servants, is more to blame than 
the apparatus itself in many instances. And with the large 
number of furnaces in use it is not surprising that there are 
occasional complaints from neglect along that line. Referring 
to the question of temperature and the volume of air circulated 
into the building, I will say that experience has shown that 
the reason of economy in fuel has been the large volume of 
moderately heated air circulated into this library instead of a 
small volume of air heated to an exceedingly high temperature, 
which, of course, would bring about the objectionable feature 
which has been referred to by some of the members regarding 
the quality of the atmosphere, its dryness, etc. In regard to 
the question why the registers were not placed near the out- 
side walls, to obviate cold feet, I will state that it is a fact that © 
warm air cannot be circulated through hot-air pipes above a 
certain distance in proportion to the capacity of the appa- 
ratus and the square feet of radiating surface, and while some 
manufacturers claim that some forms of apparatus will carry 
warm air a long distance, say forty or sixty feet, with splendid 
results, yet from my experience, taking into consideration the 
fact that hot air, with the capacity of this apparatus, cannot 
be conducted beyond a certain point with effective results in 
getting the requisite volume of air into the building, I will 
state, however, that the pipes were not run to the outside 
walls because the uniform circulation desired was gained by 
the location of the registers as shown in the diagram, I was 
in hopes that this discussion would have prompted the con- 
sideration of a fact that has not been mentioned, in regard to 
the fan system in connection with hot-air furnace work. It is 
a fact that many of the engineers in different sections of the 
country, particularly furnace men, are introducing fan systems 
in large residences, and in some public buildings, for circula- 
ting the hot air more freely. 

Mr. John A Connolly: Mr. Carpenter is to read a paper on 
Hot Air Heating, so that question will come up. 

Mr. Switzer: I am glad to know that. I will only state in 
closing that I am delighted with the discussion that has been 
engendered by this paper, and trust and hope that it may 
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lead up to further papers from various talented members of 
the Society that have had experience in warm air heating, 
which will bring it more before the heating trade in that line 
of business throughout the United States that are watching 
the action of this Society. And it is the province, in my 
judgment, of the American Society of Heating and Ventilating 
Engineers to elevate the standard to higher levels and assist 
those that have not had the benefit of technical training and 
experience in hot-air furnace heating. . 

Mr. Baldwin: Mr. Chairman, I would like to take advantage 
of your invitation yesterday and ask a question, if permitted, 
although Iam nota member. In our schoolhouses in Boston, 
we have a large number that are heated with hot air, hot air 
furnaces. We have got one-room buildings and we have got 
sixteen-room buildings. A sixteen-room building in Boston 
means there more than a sixteen-room building in this town. 
It means very much larger corridors, larger assembly hall, 
larger buildings than those by several times, and those build- 
ings are heated with hot-air furnaces. Now, the question I 
wanted to ask was this: What is the experience of the engi- 
neers as to the advisability of using water pans in the furnaces. 
There seems to be a large division of opinion in our town 
among masters and teachers as to the practicability. 

I would like to know from the writer of the paper or some 
one else what his opinion is. 

Mr. Switzer: I will say in regard to that, my experience and 
observation is that in some sections of the United States water 
pans are desirable and in others they are not. On the Atlantic 
seaboard I would not advocate water pans as being any ad- 
vantage. In the mountain regions of Colorado, for instance, 
where there is dry atmosphere, water pans are desirable and 
quite necessary. In my judgment, on the Atlantic seaboard 
or on the Pacific coast water pans are of no advantage. 

Mr. Sherman: I would like to ask Mr. Switzer with relation 
to the location of those’ registers in this main room—I notice 
that a portion of this room is stated to be a reading room— 
whether, in his judgment, the location of those heaters as 
placed in the diagram, provided it was used for reading and 
persons were sitting close to those windows, whether, in his 
judgment, they would not feel the effect of some draft? 
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Mr. Switzer: There has been no experience unpleasant or 
uncomfortable from occupants on the east side of the large 
room, the portion set aside for persons consulting books and 
catalogues, and I have been there evenings when there were a 
good many persons occupying the building without discomfort. 
Of course, these windows are closely fitted ; they are not double, 
but there are no evil effects whatever from circulation in the 
east or west sections or the bay window on the south. I have 
seen in the winter students sitting in the bay windows at the 
south and no inconvenience or discomfort and no question of 
complaint about drafts. I have looked for them myself and 
failed to discover them. That was a matter for information 
and for a number of years I visited the system, to ascertain for 
my own satisfaction, not with a view of ever presenting it for 
expert consideration. 

Mr. Switzer [Added since the meeting.]: Referring to Mr. 
Kent’s request, that a summary be prepared in tabulated form 
for ready reference, the following data are herewith presented 
covering the salient points taken from the paper: 


SUMMARY OF DATA OF PLANT. 


Contents of building 60,100 cubic feet 
Area of exposed wall surface 5,031 square feet 
Area of exposed glass surface ; 529 square feet 
Total equivalent of glass surface on the sup- 

position that 6 sq. ft. of wall surface is 

equivalent to 1 sq. ft. of glass 1,367 square feet 
B. T. U. loss per hour (Calculated from equiv- 

alent glass surface) 95,690 square feet 
Grate surface 5.24 square feet 
Heating surface 176 square feet 
Ratio of heating surface to grate surface 
Ratio of heating surface to equivalent glass surface. .1 to 7.76 
Ratio of heating surface to thousand B. T. U. loss per 


I am unable to give the area of the roof surface or the num- 
ber of changes per hour as requested by Mr. Kent. 
The test made was not sufficiently complete to enable me to 
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answer all of the questions asked by Mr. Kent. He will find, 
however, by referring to the next to the last paragraph of the 
paper that during the test the temperature of the outside air 
was zero; the temperature of the air leaving the registers was 
140 degrees; and the temperature of the rooms was about 70 
degrees. The velocity at the cold air supply inlet was, as 
stated in the paper, 350 feet per minute, and the velocity 
of the air leaving the registers varied with the register, but 
the results of the measurements of several of the registers are 
given in the next to the last paragraph of the paper. 
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TEST OF A HOT AIR GRAVITY SYSTEM OF HEAT- 
ING AND VENTILATION IN A SCHOOL BUILDING. 


BY B. H., CARPENTER. 
(Member of the Society.) 


During our meeting in January, 1898, the question of Hot 
Air Gravity Heating and Ventilating was discussed; but not 
to a very great extent. I then gave a short description of a 
test which I had tried to make of a system of this sort. The 
test, however, was not by any means complete, as my ther- 
mometers were not of high enough degree, and several were 
broken in the attempt, thus preventing a satisfactory result. 

I have now made a two days’ test of a recently installed sys- 
tem, which I will endeavor to give you in detail, together with 
a description and plan of same. 

The building is a brick schoolhouse, 1,740 feet above the 
sea level, and was erected in 1901, the apparatus for heating 
and ventilating being installed at the time of erection. It con- 
tains eight schoolrooms, each 34 feet by 26 feet by 12 feet. 

The building stands on the northern side of a hill, facing di- 
rectly west, therefore having free exposure north, west, and 
east. 

The fresh and foul-air ducts were built of brick, and were laid 
in with the foundations. The fresh-air ducts enter from all four 
sides of the building, the north duct being of 231% square feet 
area; the east duct, 34 square feet area; the south duct, 24% 
square feet area, and the west duct, 34 square feet area. 

The foul-air ducts are of 16% square feet area each. 

The fresh-air ducts, running from all four sides of the build. 
ing, meet at the centre. The inlets from the air are so arranged 
that all ducts may be shut off, except at those sides from which 
the wind is blowing. However, ona murky day the ducts from 


all four sides may be open. 
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The warm-air flues to the rooms are of brick, those to the first 
floor being of 5 square feet area, and those to the second floor 
4 square feet area. 

The ventilating flues are of 5 square feet area to both floors. 

Each room has a separate and distinct warm-air flue and 
vent flue, the vent flue connecting with the foul-air duct in the 
basement, which connects directly with the main ventilating 
stack. This stack is of 15 square feet area, the draft being 
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Section through Vent Duct 


caused by a stack heater in which a fire is kept at all times. 
This stack is completely independent of all other stacks in the 
building. 

Each room is provided with one warm-air register, placed 8 
feet above the floor, and one vent register at the floor. The 
warm-air openings on the first floor are of 5 square feet area, 
and on the second floor 4 square feet area. The vent openings 
are 4§ square feet area for both floors. 

The supply of air to each room is controlled by a mixing 
valve in the warm-air flues, which is operated by the teacher in 
the room. Each flue also contains a valve at the basement, 
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by which the air from the building may be returned to the 
rooms, instead of passing through the foul-air ducts and up the 
stack. These valves are operated by the janitor. The revolu- 
tion of the air, however, is not supposed to take place until the 
building is unoccupied. In this manner the building is kept 
at a comparatively even temperature during the night, thus 
saving unnecessary burning of coal, the air at the same time re- 
maining fresh. 

A slide damper is placed at the entrance of the warm-air flues 

















which go from the furnace to the floors above, so that the 
supply of air may be cut off should it become too great. 

The furnaces are of the tubular type, each having 229 square 
feet heating surface, estimated to warm from 20,000 to 25,000 
cubic feet of space, furnishing enough air to supply 30 cubic 
feet of air per minute per pupil for 110 or 120 pupils, or two 
rooms containing 55 or 60 pupils each; and 5% square feet 
grate surface. 

They are placed in batteries, one battery at each side of the 
building at the base of the warm-air flues. The smoke pipe 
from each furnace is 12 inches in diameter, the two from each 
battery of furnaces joining and entering the smoke flue at 16 
inches diameter. 
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A separate portable furnace is placed in the basement for the 
purpose of warming, to a comfortable degree, the halls. 

The coal used in firing at the time of the test was a mixture 
of pea and chestnut, and of a very poor quality, containing 
more or less slate and coal dirt. 

Below is a detailed account of the test made: This included 
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FIRST FLOOR PLAN 


the northwest and southeast rooms on the first floor, and the 
northeast and southwest rooms on the second floor. 


Test MADE oN DEc. 16, 1902. 


Conditions of weather: Heavy, murky day with rain. 
Fresh-air ducts open: All sides of building. 

Air entering building: 9,590 cubic feet per minute during 
morning; 14,560 cubic feet per minute during afternoon. 

Dampers for revolving air closed at 8.30 a.m., allowing free 
passage of fresh air. 
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NORTHWEST ROOM, FIRST FLOOR. 

















| 8.80 a.m. | 10 A.M. | 12 M. 2PM 4PM 
Degrees. | Degrees. | Degrees. | Degrees. | Degrees 
Outside temperature.............cs000.. wa 40 
Temperature at warm-air flue............+.005 120 86 102 104 100 
Average temperature of room................. | 71 70 70 69 7 
Temperature at vent flue.............0000..-- | 67 64 68 66 62 
Cubic feet air entering per minute............ 1,592 1,600 1,400 1,400 1,400 
SOUTHEAST ROOM, FIRST FLOOR. 





| 8.30 A.M. | 10 a.m. | 12 mM. 2 P.M. 4PM. 





Degrees. | Degrees. | Degrees. | Degrees. | Degrees. 
Outside temperature..............ceseccccccces 34 40 40 38 38 


Temperature at warm-air flue............. as 130 102 102 108 98 
Average temperature of room ...........+.4+. 68 68 68 7 70 
Temperature at vent flue................0000+ 59 64 5 j 66 
Cubic feet air entering per minute............ 1,330 1,070 1,400 1,420 1,200 








NORTHEAST ROOM, SECOND FLOOR. 





10 A.M. 12 M. 2 P.M. 4P.M. 





Degrees. | Degrees. | Degrees. | Degrees. 
40 38 38 





Outsihe temperatare...0o..cccccsssccccssscese 40 i 
Temperature at warm-air flue P 102 102 100 94 
Average temperature of room.. ° 7 vi 7 7 
Temperature at vent flue..... és “es 7 66 7 67 7 
Cubic feet air entering per minute............ 1,818 1,687 1,725 1,685 1,390 














SOUTHWEST ROOM, SECOND FLOOR. 














| 8.30 am.| 10am. | 12m. | 2pm. | 4pm. 
Degrees. | Degrees. | Degrees. | Degrees. | Degrees. 
SE SII, 5 vincnccdineivensésscescccs 34 40 40 38 38 
Temperature at warm-air flue.... ............ | 110 94 108 110 100 
Average temperature of room................. | 74 69 70 78 7 
Temperature at vent flue.................+0++ | %2 66 7 74 | 7 
Cubic feet air entering per MINE.  ocdvosus 1,367 1,312 1,500 1,650 1,687 











The fires were cleaned at 4 P.M., and the dampers for revolv- 
ing the airopened. The fresh-air ducts shut off: 

At 5 p.M., the fires were banked and drafts shut off for the 
night. 

The amount of coal burned from 8 a.m. to 4 P.M on Dec. 16, 
was 576 pounds. 

After cleaning the fires at 4 0 ‘clock they were replenished 
with 180 pounds of coal. 

At 5 o’clock they were banked and fixed for night with 252 
pounds. 

Ashes taken out from 8 a.m. to 4 P.M. on Dec. 16, amounted 
to 190 pounds. 
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This is equivalent to about one pound of ashes to three 
pounds of coal. 

After revolving the air for four hours, with all drafts off, the 
temperatures of the several rooms at 8 P.M. were as follows: 
N. W. room, first floor, 59 degrees; S. E. room, first floor, 62 
degrees; N. E. room, second floor, 61 degrees; S. W. room, 
second floor, 64 degrees. 
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SECOND FLOOR PLAN 


At 7 a.M. on Dec. 17, after the air had revolved for 15 hours 
the temperatures were as follows: N. W. room, first floor, 54 
degrees; S. E. room, first floor, 58 degrees; N. E. room, second 
floor, 59 degrees; S. W. room, second floor, 59 degrees. 


Test MADE ON DEC. 17, 1902. 


Conditions of weather: Cloudy. Strong N. W. wind. 

Fresh air ducts open: All on north side. 

Air entering building: 11,425 cubic feet per minute during 
morning; 11,485 cubic feet per minute during afternoon. 
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BASEMENT PLAN 


Fires were fixed and coal put on at 8 A.M. 

At 8.30 a.m. N. W. room first floor registered 70 degrees; 
S.E. first floor, 70 degrees; N. E. second floor, 69 degrees; 
S. W. second floor, 76 degrees. Revolving dampers closed 























at 9 A.M. 
NORTHWEST ROOM, FIRST FLOOR. 
| 9.80 a.m. | 11.30 a.m.| 2PM. 3 P.M. 
Degrees. | Degrees. | Degrees. | Degrees. 
Outside temperature..........ccceesececeerceevececceees 25 28 28 28 
Temperature at warm-air flue. ..........s02. ee seeeeeeeee 108 96 102 108 
Average temperature Of TrOOM..........-..seeceeeeeeeees 68 68 72 7 
Temperature at vent flue. ...........ccceccesecsecseceece 61 66 62 66 
Cubic feet air entering per minute...... see e60080e00ees | 1,587 1,775 1,540 1,470 
SOUTHEAST ROOM, FIRST FLOOR. 
9.30 a.m. {11.30 a.m.) 2 P.M. 3 P.M. 
Degrees. | Degrees. rees.| Degrees. 
CER GHINIIIIO so 6.5.0 6.060666 ccsvccccccavessoccesions 955 708 Dos 28. 
Temperature at warm-air fille... .........ccccceeeseserees 124 120 120 115 
Average temperature of rOOM,.........6005  .seeeeee — ql 72 7 75 
Temperature at vent fine. ........cccccccccccccccececcese 70 68 67 68 
Cubic feet air entering per minute...........ssseeeceees 2,100 1,960 1,866 1,585 
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NORTHEAST ROOM, SECOND FLOOR. 





9.30 a.m. 11.30 a.m.| 2 P.M. 





3 P.M. 











Degrees. | Degrees. | Degrees. | Degrees. 
25 28 




















CURED GHMIOTNINIR 6 oc ccccccccccccccsccccccesccccccccs 28 28 
Temperature at warm-air flue. 106 102 100 105 
Average temperature of room 7 72 72 7 
Temperature at vent flue.......... 72 72 70 70 
Cubic feet air entering per minute..................000- 1,500 1,500 1,500 1,500 
SOUTHWEST ROOM, SECOND FLOOR. 
9.30 a.m. | 11.30 a.m.) 2 Pm. 3 P.M. 
Degrees. | Degrees. | Degrees. | Degrees. 
I I ni ic ntnees cs ddaderccestesnancces 25 3 | 28 28 
Temperature at warm-air flue...............0.ssccceees ° 118 110 | 110 108 
Average temperature of room..............sceeeeeeecees 74 74 =O 73 72 
Temperature at vent fluc. ..........04.--ccccccccccccccde 64 66 | 60 62 
Cubic feet air entering per minute 1,650 1,500 | 1,500 1,500 
Foul air exhausted at vent at 2 p.m.: 
Northwest room, first floor....... ..... 1,139 cubic feet per minute. 
Southeast room, first floor.............. 1,235 “ = - 
Northeast room, second floor.......... 1,000 *“ = oon 
Southwest room, second floor.......... —.- Um OU ” 


The amount of coal burned from 8 a.m. to 4 P.M. on Dec. 17, 


was 504 pounds. 
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The amount of ashes taken out from 4 P.M, Dec. 16, to 4 P.M., 
Dec. 17, was 264 pounds. This would mean approximately 
88 pounds for 8 hours or from 8 A.M. to 4 P.M. on Dec. 17. 

This is equivalent to one pound of ashes to a little over 5% 
pounds of coal. 


DISCUSSION. 


Mr. Connolly: In the reading part of the paper, Mr. Presi- 
dent, I believe Mr. Carpenter speaks about one ventilating 
stack and he has a stack heater in it. On the basement plan 
it shows four stack heaters at the base of the ventilating flues, 
and if this is so with the four furnaces and the four staircases 
and the portable furnace for the hall, it shows nine fires in the 
building. Without in any way disparaging hot air heating I 
think the schoolhouse would be better adapted for steam or 
hot water heating with one fire. 

Mr. Fisher: I notice one peculiar fact in that on the 
first day’s test the average temperature was some twelve de- 
grees higher than on the second day’s test, and the amount of 
fuel used on the colder day was about 12 per cent. less. Was 
that on account of windows being opened? j 

Mr. B. H. Carpenter: I think it is on account of the differ- 
ence in the atmospheric conditions. While it was still cloudy 
the second day, the air outside was lighter than it was the day 
before. 

Regarding the number of fires: there are seven. Four fur- 
naces and one portable for the purpose of heating school- 
rooms and halls, and two stacks for the purpose of ventilation. 

To answer Mr. Barron. Some tests as to the amount of 
coal used were made about two years ago. One test was ina 
ten-room school building heated entirely by indirect steam, 
using about 360 square feet of indirect radiation to a room, and 
another in a similar-sized building heated by furnaces. Both 
systems were:run by gravity during the test. The steam 
heated building had an engine and fan attachment so arranged 
that the heating system could be run by gravity or by blower. 
The tests were authorized by the building committee of a 
Pennsylvania school board, and were to continue for two days. 


~ Nore.—In weighing the ashes I found on the 16th that an even pailful weighed 
26 pounds, and on the 17th only 20 pounds. 
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The building heated by steam used fifty bushels of buckwheat 
coal, and the building heated by furnaces used sixty bushels 
during the same period. 

Mr. Lyman: May I ask if I understood Mr. Carpenter to 
say that he thought on account of the conditions of the atmos- 
phere that although at higher temperature, the temperature 
ranging from thirty to forty degrees on the first day’s test and 
the next day’s test down to 35, with a northwest wind blow- 
ing, that it takes less coal to heat with the temperature at 
thirty-five than it did on the previous day at forty? 

Mr. Carpenter: Yes, I believe that is it. 

Mr. Lyman: It seems to be given so here. 

Professor Kinealy: I would like to ask a question: In esti- 
mating radiating surface we estimate the number of heat 
units transmitted per hour. Now, how many heat units may 
we assume—and with some degree of accuracy—will be trans- 
mitted through a square foot of furnace heating surface? 

Mr. B. H. Carpenter: We have given the amount of square 
feet of heating surface in this heater. 

Professor Kinealy: I have tried to make an estimate on 
that and it seems to be in the neighborhood of 1,600 heat units 
per square foot of surface. What I asked you was, what did 
you use in estimating? In other words, suppose that we have 
to determine how large a surface to put in a building such at 
you speak of here where you have to supply so many thousand 
cubic feet of air per hour or per minute, and that air has to be 
raised from zero degrees to 110, 130, 140 or whatever is neces- 
sary to heat the building. Now, how many heat units will 
pass through the heating surface to this air per hour? If we 
know that, then at once we can calculate back and determine 
how big a furnace to put in. 

Mr. B. H. Carpenter: The only thing we go by in that is the 
experience that we have had in the different cases. You do 
not find anything of the kind given in any of the manufactur- 
er’s catalogues. We try to keep a record of our tests. 

Mr. H. J. Barron: I would like Mr. Carpenter to inform me 
of the comparative cost as between the method described and 
the method of heating with direct radiation. And then I 
would like to suggest that, whereas he has a number of fires 


there, at least equal to four fires, or to five, with a steam boiler 
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that work would be done with one fire, that is, with the ordi- 
nary steam apparatus. ; 

Mr. B. H. Carpenter: I don’t know that I can answer Mr. 
Barron’s question. The only comparison that I have with 
me was the comparison which I have already made, showing 
that steam is slightly cheaper with the indirect than with the 
furnace system. 

Mr. Barron: As I understand, the system simply burned a 
little less coal in that particular case. My impression is that 
the apparatus described by Mr. Carpenter would make the 
cost one-half of what the direct steam apparatus costs, and it 
is good practice to get records. 

Mr. B. H. Carpenter: Do you want comparisons of costs of 
erection as between the system I have described and the direct 
system? 

Mr. Barron: Yes, sir. Both systems have drawbacks. In 
this case I suppose they did not have money enough to pay 
for a hot blast system or an indirect system. It had to be a 
moderate priced system. And I think it is wellefor us to dis- 
cuss the cost in general terms without getting specifically down 
to different prices. Engineers ought to know something about 
the cost. 

Mr. B. H. Carpenter: I think the cost of direct steam plant 
would be less than the cost of this plant, on account of the 
flues. The brickwork in a building of this kind is quite an 
item; and I think a direct steam plant would be considerably 
less. As compared with indirect steam, giving the same ven- 
tilation, it would be the other way, because the brickwork in 
one would be about the same as the brickwork in the other, 
and the indirect steam plant would cost more than the furnace 
system. I should think the furnace system cost forty per cent. 
less than the indirect steam plant. 

The President: If I might offer a suggestion at this time, 
perhaps Mr. Carpenter would be willing to do the same as Mr. 
Switzer did last year. He presented what was practically the 
same paper inacrude form. It was referred back to him with 
the request that he would give the Society more data. Per- 
haps Mr. Carpenter, if he was asked, might be willing to do the 
same thing, and then Mr. Carpenter might give us more data 
and submit what might prove to be a valuable paper in the end. 
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Professor Kinealy: How many square feet of indirect sur- 
face should be put into this building? If you could tell us that 
probably we would be able to make some estimate of the cost, 
and compare that estimate with the actual cost. In this 
building, on the 16th, in the morning, there was about 9,600 
cubic feet. of air per minute entering the room; in the after- 
noon, 14,560, an average of 12,000 cubic feet a minute during 
the day. Now, how many square feet of indirect surface 
would you put in to heat that 12,000 cubic feet of air per min- 
ute to the temperature heated by a furnace? 

Mr. Carpenter: I judge about 360 square feet of indirect 
radiating surface to each school-room in the building would 
be about the average of what would be put in hs an engineer 
in designing the apparatus. 

Mr. Kent: I wish that Mr. Carpenter revise his paper for 
publication. If I wanted to heat a schoolhouse on this sys- 
tem I would be glad to have this paper as a reference from 
which to copy the constructive features. I could also read 
the paper ard find out possibly what result I would be likely 
to get with reference to the outside or inside temperature. But 
if I should ask myself the question: ‘‘ Here is a schoolhouse—- 
what is the best way to heat it?”’ this paper would give me no 
information whatever. It draws no conclusions as to whether 
this system as a whole is desirable. I wish the writer of the 
paper would draw some conclusion, and not give us simply a 
statement that a certain schoolhouse was heated in this way. 
What did the tests mean? Did they mean that the results 
were good, bad, or indifferent? Or could they be improved, 
or would some other system be better? The questions engi- 
neers want to know about is, what kind of system to recom- 
mend, and then, after having the system defined, we could go 
to such papers as this for guidance. But I think every paper 
ought tohave something to say by which we can form an opinion 
whether the system described is the right system. 

Mr. B. H. Carpenter: With 100,000 cubic feet of space in 
the building, should you take the old rule of one foot to fifty, 
it would take about 2,000 feet of direct radiation, and you 
could make a comparison in respect to radiation. Direct 
radiation would cost a little more at that rate than the furnace 
system. 
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Mr. Barron: In the last fifteen years I have put up a dozen 
schools almost of this size, and whereas Mr. Carpenter says it 
would take 2,000 feet of radiation, I don’t think we ever put 
in over 1,200 or 1,500. A man has to rough things out a little 
in looking at a proposition like this, and in every case where it 
was decided to heat by direct radiation it was done on the 
principle that those who did the work thought it was better 
than the furnace. The only advantage the furnace has is ven- 
tilation, and in all these cases the ventilation was thrown to 
one side, and the people were satisfied with direct radiation. 
I don’t say that is right for schools, but it is the practical 
problem such as confronts us in all these various cases. I 
think myself that a direct radiating apparatus for this par- 
ticular school, with one fire, would be much easier to attend to, 
and much simpler, and it would give as good general satisfac- 
tion. You would not have ventilation, but with this system 
there might be an argument that the ventilation is not of the 
best kind. 

Mr. B. H. Carpenter: I think we are getting the fresh air 
just the same, and we are getting a quantity of it, and we have 
not had any complaints from gas. I saw a plant put up at 
one time that I regarded with interest. It was put up by one 
of our competitors, and I was called in some years later to 
make examination for repairs. Inside of the brick chamber 
two of the pipes had been connected and held together by 
driving a large nail through them. The nail had been re- 
moved, leaving a good-sized hole. I watched it, but never 
found a particle of gas coming from it. The air was always 
passing into the furnace rather than from it. There never was 
any complaint about sulphur in that building that I know of. 

Mr. Barron: In this building a hot blast plenum system of 
ventilation could be put in for about thirty per cent. more 
than the hot air system described in the paper, and I think it 
would be just as economical in operation and would be more 
durable; and it would avoid any fear of ever having gas. 
There is no gas with the hot air furnace in the first few years, 
but the apparatus deteriorates in ten or fifteen years, and then 
the furnace is apt to leak. At least that is the experience of 
the trade witha furnace. And in heating a school of this kind, 
where ventilation is required, I think a hot blast plenum sys- 
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tem is superior to the furnace system, and I think where the 
building committee can spend thirty or forty per cent. more 
it is more desirable to use it. 

Professor Kinealy: You have told us that a school building 
of this size would require for direct radiation without ventila- 
tion in the neighborhood of 1,000 to 1,200 square feet of ra- 
diating surface. The result of the investigations I have made 
on school buildings lead me to believe that the amount of 
heating surface necessary to supply the heat lost through the 
walls is a very small proportion of the total. The great 
amount of heat is used in heating the air supplied for ventila- 
tion, and when you put into a school-room in the neighborhood 
of 1,800 or 2,000 cubic feet of air per hour for the pupils, and 
raise that air from zero, or even ten below zero, up to seventy 
degrees, it requires a great deal more heat than is lost through 
the walls and windows to the outside air. I remember one 
school, where I had to make an investigation and report, in 
which furnaces were installed, and I carefully calculated the 
amount of heat lost through the glass, through the windows 
and walls, and also the amount of heat that had to be supplied 
to raise the temperature of the air from zero up to seventy de- 
grees—air supplied for ventilation. About one-fourth of the 
total heat supplied was the heat that passed through the walls 
and windows to the outside air; three-fourths of it had to be 
supplied to heat the air supplied for ventilation. Now, if 
that will hold good for this school, and if we must put in a 
thousand square feet of direct steam surface to supply the 
heat lost through the walls and windows, then we would have 
to put in for ventilation something like 3,000 square feet, 
making a total of something like 4,000 square feet of direct 
radiating surface. Ata dollar a foot that would be $4,000. 

I ask for information because I have been up against this 
very problem of furnace heating two or three times, and I 
cannot get information in regard to furnaces. Frankly, the 
furnace men either won’t give it, or they cannot give it. 

Mr. Barron: They do not have it. 

Professor Kinealy: Well, I don’t know. I can’t get it. 
I need it, and I want it. 

Mr. B. H. Carpenter: We would like to have it very much. 
I have asked two manufacturers if they would give us the in- 





WiIhAA 








YWIiina 


TEsT OF A HOT AIR GRAVITY SYSTEM IN A SCHOOL BUILDING. 127 


formation of their own furnaces. They said they thought 
they could sell just as many furnaces without, and that the 
greater portion of their buyers would not know anything 
about it if they did. So they have not obtained any data. I 
think the furnace systems vary much more than the steam or 
hot water heater. A tabulated form could be gotten out, I 
presume, if enough attention was paid to it. I could not even 
get from the manufacturer of this furnace the amount of di- 
rect fire surface. 

Mr. Kent: I would like to ask Mr. Carpenter if he will put 
in his paper some statement about the amount of air delivered 
into the different rooms, whether it was satisfactory. I find 
on page 6, “‘in the southeast room, first floor, at 10 o’clock in 
the morning, there was 1,070 cubic feet of air entering per 
minute; in the northeast room, ‘second floor, 1,687 cubic feet 
per minute.”’ I would like to know which of these two figures 
was the most desirable. If 1,070 is right, it is burning more 
coal than is necessary in the northeast room. I thought it 
might be due to the position of the room, whether northeast 
or southeast. But turning to page 1o I find that the reverse 
is true, that the southeast room gets the more air, whereas in 
the first case it got the least. The figures run up to 2,100 
cubic feet, at 9:30 A.M., in the southeast room; and in the 
northeast room 1,500 cubic feet are given. Here we have a 
variation from 1,070 cubic feet of air entering per minute in 
the southeast room, at 10 o’clock in the morning (page 6) 
to 2,100 feet in the same room on the next day, at 9:30. 
Which of these two are right? 

Mr. B. H. Carpenter: Fifteen hundred cubic feet per minute 
was the amount we were trying to give. Of course it is im- 
possible, taking the temperature as it was, 28 degrees outside 
on the second day, and 4o degrees on the first day, on the 
gravity plan to get the same amount of air. The only change 
we can make in the building is to vary the heat of the stack 
heater. We must have sufficient heat in the furnaces to warm 
the room, and the difference of heat in the stack heater will 
assist somewhat in averaging up the amount of air for the 
rooms. This was one of the worst days that the test could be 
made in, it being a warm, heavy, rainy day. 

Mr. Kent: I wish Mr. Carpenter would put these statements 
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into his paper, and if we could have a test when the tempera- 
ture was 62 degrees outside, he would probably find no air at 
all entering, that is, on the gravity system, and the children 
would not get fresh air unless you opened the windows. But 
I think the complete exposition of this whole subject would lead 
to the general conclusion: Don’t put in this kind of system. 

Mr. Quay: What I have to say is probably not quite on the 
subject. . You have noticed that we have had a great many 
papers and a great deal of discussion on furnace heating at 
our different meetings, and yet after all this discussion and all 
these papers we have scarcely any accurate data. It seems 
to me that it has gone far enough, and it might be well to 
appoint a committee of three to get all the information they 
can, and to bring in a report on some of these vital questions 
that have been brought up for and against furnace heating, 
say, at our next meeting. I think by that means we might 
get some accurate data on these questions. 

Mr. H. A. Joslin: Mr. Maloney, from Connecticut, is here. 
He is superintendent of school buildings there, and in the last 
two years he has contracted for three or four twelve-room 
schools to be heated by hot blast. 

Mr. Maloney: I would not undertake at the present time to 
give Professor Kinealy the exact figures as regards the in- 
stallation of various systems that we have installed, but if the 
Professor would like it, I will, within a week, send him an 
exact statement of the cost and the results of some of the 
anemometer tests taken on these buildings within the last 
three years. And I will say this in regard to New Haven, in 
reference to the possible appointment of such a committee as 
has been referred to, that nothing would please me much 
better than to have that committee, if it could, visit New 
Haven, for the reason that in that city we have such a variety 
of heating plants, in our buildings, and such a similarity in the 
size of the buildings, that the information which this Society 
would like would be very easily obtained there. And New 
Haven being near to New York I don’t think it would be a 
great deal of trouble for the committee to come, and I would 
be only too willing to devote my entire time to the gentlemen 
if they should see fit to visit the city. I can say, that our last 
building, which was completed in November, is an eighteen- 
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room building. The rooms, to the best of my recollection, 
average 30x 26 feet, 124 feet in the clear. That building is 
heated by six furnaces, with a six-foot blower, and the con- 
tract price, to the best of my recollection now, was $3,700. 
The building preceding that, which was a twelve-room build- 
ing, built with the possibility of raising it another story, was 
also heated with six furnaces, and I think on account of a 
conflict between the contractors we got somewhat of a bar- 
gain sale on that job. We got identically the same plant in 
the building for $2,800. And in regard to the lay-out which 
Mr. Carpenter has submitted here, we had a building in New 
Haven heated with exactly the same furnace, the building 
itself differing to this extent that it is a three-story building 
instead of two. And in regard to the construction of the 
ducts, we had none carried underground, but large air cham- 
bers for each set of furnaces. But while we have twelve- 
room and eight-room buildings heated with furnaces, at the 
same time we have twelve-room buildings heated entirely with 
steam. And we have others, all built within a very few years. 

Mr. Quay: I would like to ask whether these prices in- 


‘cluded the constructive portions of the work in the building? 


Mr. Malony: No. All masonry work was in the mason 
contractor's work. The heating contractor of the building 
set the furnaces and constructed all galvanized iron work, 
and so on, but all our masonry work in the building is in- 
cluded in the mason contractor’s work. 

Mr. C. E. Oldacre: I wish to ask Professor Kinealy what is 
the character of data that he wishes from the hot air people? 
I myself have been and am carrying on a certain investigation 
along that line, and I have some data which have not been 
published, and about which some have said that either the 
furnace man has not got them or keeps them under his hat all 
the time. If he could give me an idea of the character of the 
data he wants it would be a great help to me in deciding ex- 
actly in what line to carry further investigation. I am aware 
that the furnace manufacturer either does not know what his 
goods will do or does not want to tell. Perhaps, as in a good 
many cases, the rates are too high and will not bear examina- 
tion. 

Professor Kinealy: I want to know :— 
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First. How many heat units would be transmitted by one 
square foot of furnace heating surface under a natural draught? 

Secondly. How many heat units would be transmitted by 
one square foot of furnace heating surface under a forced 
draught when the blower is used? 

Thirdly. Is there any difference between the transmission 
of cast iron and wrought iron, under the same conditions? 

Mr. Oldacre: I thank Professor Kinealy very much for giv- 
ing me an idea of the questions that he desires to have an- 
swered. And I would say that that is very much the line on 
which I am carrying on my experiments; but offhand, as I 
have none of my experiments tabulated here I could not give 
him any information, and I would not wish to give any infor- 
tion until I have satisfied myself that what I am after is more 
particularly the character of data he is looking for. It is 
simply a matter of the line of investigation to follow. I have 
followed some of Professor Kinealy’s formulz which he has 
given to the public, and I will say frankly that they have been 
of guidance to me, and I would like to add that I think it is 
possible, if he wants it, to distinguish between flue surface and 
fire surface as well. Some claim that certain heaters are made 
up of a great deal of flue surface, others of a great deal of fire 
surface; and in some cases the fire surface is exposed to the 
action of the air, while in other cases the surface is such that 
the fire strikes it but the air does not. 

Mr. B. H. Carpenter: I would like to ask of Mr. Kent if his 
criticism of this system would not apply to steam or hot water? 

Mr. Kent: It would for school purposes. For schools I 
think the only system is the forced draft system with a fan. 
The only thing to do is to put in a fan and blow the air. 

Mr. B. H. Carpenter: One other point. One summer I 
made a test in warm weather of the ventilation of a school on 
the gravity plan, and the result surprised me. By keeping 
the stack heater very hot we got from 1,200 to 1,500 cubic feet 
of air per minute in each room. 

Professor Kinealy: I tried to get some data in regard to 
indirect steam. Roughly speaking, it seems to me that it 
would require about 3,000 square feet of steam surface. That 
would be in the neighborhood of $3,000. Now, the furnace 
system, as I understand, costs considerably less. 
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TEST OF A CAST IRON HEATING SURFACE IN CON- 
NECTION WITH THE FAN SYSTEM OF HEATING. 


BY R. C. CARPENTER, 
(Member of the Society.) 


At the present time the heating surfaces employed in fan 
systems of heating are almost exclusively made from one-inch 
wrought iron pipe, although in nearly every other system of 
heating cast iron surfaces are almost universally employed. 
For ordinary systems of direct and indirect radiation the cast 
iron surface has proved to be practically as efficient as that 
made from wrought iron, and on account of its lower first cost 
and greater durability it has come into almost universal use. 

The heating system, the test of which is referred to in the 
title, was arranged especially for the experiment by the Amer- 
ican Radiator Company and consisted of 12 radiators, each 
composed of 21 sections arranged in 2 vertical rows; that is, 
1 set of radiators, 6 in number, was placed on top of the others. 
Each section was a single casting in form of four tubes, ap- . 
proximately triangular in cross section and slightly staggered, 
connected top and bottom, as shown in Fig. 1. The dimen- 
sions of each section over all was 9 by 36 inches, with one-half- 
inch air spaces between the tubes. Twenty-one sections were 
connected at the top and bottom so as to form a radiator or 
heater. The heating surface as measured by ourselves was 
6.7 square feet per section, or a total of 1,688.4 square feet. 

The fan employed drew the air over the heating surface by 

» by suction and discharged it into a small chamber and thence 
through a delivery pipe and nozzle into the room. The enter- 
ing air passed between 42 cast iron sections arranged, as de- 
scribed, in 12 radiators. The heater was approximately 
equivalent to a pipe heater containing 21 tubes arranged trans- 
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versely to the direction of the air current and 24 tubes ar- 
ranged parallel to the air current. , 

The 6 radiators composing the upper half of the heater and 
also the 6 composing the lower half were arranged so that 
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steam could be supplied independently, and tests were made 
with different numbers of sections in use. In each test, how- 
ever, the same number of sections in the upper and lower part 
of the heater were employed. 

The fan used was made by the American Blower Company 
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and had the following dimensions: Height over all, 80 inches; 
diameter of wheel, 48 inches; width of periphery, 17.5 inches; 
inlet diameter, 30 inches; outlet, 27 by 27 inches. The fan 
was driven by a vertical engine 6 by 6inches. The general 
arrangements for the test are shown by the photograph, Fig. 2. 
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The general results of the test are shown in the table and 
also in the various diagrams accompanying the report. 

The results show a considerable resistance to the passage 
of air into the fan, so that much less air was delivered per 
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revolution than would ordinarily have been the case with 
heating surface composed of 1-inch pipe. The capacity or 
power of transmitting heat per square foot of surface for a 
given number of revolutions of the fan is less than would have 
been obtained with a heating surface made of 1-inch pipe. 
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The same results would doubtless have followed the use of a 
heater made of wrought iron pipe with a restricted passage 
for air. 

It follows from this that, although this test shows much 
lower results than is usually obtained with a heater made of 
inch pipe in blower systems of heating, it cannot be considered 
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proved that a properly designed system of cast iron heaters 
would not be equally as efficient for blower systems of heating 
as one made of wrought iron pipe. 

The table gives the average value of all the results as ob- 
tained in the various tests. 

Fig. 3 is a diagram showing the relation existing between 
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the speed of the fan and the steam condensed, in pounds per 
hour, for different amounts of heating surface. 

Fig. 4 shows in a similar manner the relation between the 
heating surface and the steam condensed for different speeds 
of the fan. 

Fig. 5 shows the relation between the temperatures of en- 
tering and discharge air. 

Fig. 6 shows the relation between the speed of the fan and 
the steam condensed per square foot of surface per hour, for 
different amounts of heating surface. 

I was assisted in the test, the results of which have been 
given you, by Messrs. Neave and Cazenove, graduate students 
in the university. 


DISCUSSION. 


Mr. Clarence Lyman: I noticed in the Professor’s report of 
the condensation that when the fan was running at a velocity 
with one section, at 500 revolutions, the condensation was 
nine-tenths of a pound to the square foot; at 300 revolutions, 
forty-five one-hundredths, or just about one-half the con- 
densation; while at 200 revolutions there was only a drop of 
four-tenths of a pound. I would like to ask the Professor how 
he would account for that difference. 

Professor Carpenter: I have, in connection with the dia- 
gram, drawn up a series of lines, in which I have taken di- 
rectly from the records of the tests the total condensation, 
which is given in pounds. We find, with the number of revo- 
lutions of the fan increasing in this direction, we had these 
different lines, for the single heater, the double heater, the 
triple heater, the quadruple heater, and the rest. They all 
increase in just about the same manner, but the rate of in- 
crease is different for different conditions, and these lines ap- 
ply to the actual observations that were taken. 

Mr. S. A. Jellett: From the description which Professor 
Carpenter has given us of a cast iron radiator used in this form 
I reached the conclusion that we shall have to have an entirely 
different form of cast iron radiator if we are going to compete 
with the old one-inch pipe. The form of radiator itself is not 
adapted to meet the case. With inch pipe, when you have 
four pipes in a row, each pipe is staggered. In this particular 
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case each radiator staggers and you only get a stagger every 
four rows. | 

Professor Carpenter: Each pipe is staggered in the same 
section. 

Mr. Jellett: The difficulty I see in this form is that there 
would be clogging of condensation, because the return, in- 
stead of being directly into the base from each vertical tube, 
is from each four tubes coming down and joining into one. 
The sections nearest to the fan, under these conditions, would 
be probably choked with condensation. It would be a very 
difficult thing to clear it, unless there were specially large 
spaces made with these radiators. With the inch pipe the 
condensation falls directly to the base, and the first section, 
of course, does the heavy work. The second objection I see 
to it is this: If you take an inch pipe put into a cast iron base, 
it is a case of screwing a pipe directly into the base, and the 
only corrosion that can take place is the corrosion that accom- 
panies any standard pipe. But in this case, with the cast iron 
radiator, there is contraction and expansion going on all the 
time in addition to the effect of the condensation, which makes 
me believe that the life of such a heater would not be very 
long. I think if cast iron sections are to take the place of the 
wrought iron pipe, under the extreme conditions met with in 
the fan system, there would have to be a different form of cast 
iron radiator used, one that will clear itself rapidly, and made 
up of small units, that can be screwed directly into a base, so 
that it may clear itself at once. The air space would have to 
be larger, too. On the whole, I think there would have to be 
a very different form of cast iron radiator to compete suc- 
cessfully with the inch pipe in the usual form. © 

Mr. Bishop: There is a style of radiator made with no nip- 
ples, where the bolts run through the sections. I built a stack 
putting up 100 sections, a year ago, divided into eight stacks, 
really, and we had no difficulty in keeping it tight throughout. 
And that was made up with an arrangement which breaks up 
the surface. 

Professor Carpenter: I might say that in connection with 
the first attempt to make these, after we had the radiator put 
up and turned the heat or the steam on, we broke one of the 
main headers supplying the radiators with steam. This, I 
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think, was due to expansion. We had considerable diffi- 
culty in repairing it. But after we got it fixed it stood very 
well. 

Mr. Blackmore: Did you make any attempt to force the 
air through in your experiments? 

Professor Carpenter: No. The only fan we had available 
was the one arranged as I described. I think, however, the 
results would have been just the same the other way. We 
should have had great air resistance. 

Mr. Blackmore: Have you reason to believe that it would 
have done better work if the tubes had been staggered? 

Professor Carpenter: These (indicating on diagram) were 
staggered. If we had had inch air space instead of one-half 
inch it would have done much better. 

Mr. Blackmore: You believe in the stagger idea? 

Professor Carpenter: Yes, sir. But the trouble was in the 
size of the passage for the air. The result was that it choked 
the fan. 

Mr. B. H. Carpenter: I would like to ask Professor Carpenter 
what would be the probable condensation, in his judgment, 
with 500 revolutions of the fan, if, instead of using the two 
banks, one above the other, the same amount of radiation was 
used but spread out in one bank. 

Professor Carpenter: If I understand the question, it would 
require the radiators to be placed back to back, and we would 
have twelve of them instead of six. We had six in this case. 
If we had twelve right along, one after the other—if that is 
the question—it would cut off the efficiency very much, be- 
cause we found in our tests that as we increased the number 
of sections through which the air went, the condensation was 
decreased very rapidly, because the air gets hotter and hotter 
as it goes from front to back, and its power of condensation 
is very much less. In some tests which we made a few years 
ago on wrought iron surfaces, we were led to believe that it 
was not commercially profitable to use more than about six- 
teen inch tubes for the air to pass through. Of course those 
are set staggering, and placed about an inch apart, because we 
found that the amount of gain in heat after it had passed 
through sixteen tubes was exceedingly small. 

Mr. B. H. Carpenter: I will put the question differently. 
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Instead of making a long passage of air, make it shorter, but 
spread it over more space, so that it comes in contact with 
more heating surface, but passes through but one stack of 
radiators. 

Professor Carpenter: I feel very sure, in that case, we should 
have increased the efficiency, because one of the objections to 
this system seems to have been that we did not have room 
enough for our air. If we could have put more than twenty 
one sections in a row, and a lesser number back to back, we 
should have made more room for air for the fan, and I feel 
sure we should have had a considerably higher efficiency. 

Mr. B. H. Carpenter: Mr. Henry I. Snellis withus. He has 
had some experience with cast iron radiators, and I should 
like to hear him. 

The President: The Society would be glad to hear from Mr. 
Snell. 

Mr. H. I. Snell: I hardly feel like saying anything. I have 
not heard all the paper read. So I do not know the position 
Professor Carpenter has taken, or the results which he reached. 
The experience which I have had- with cast iron radiators is 
quite limited. I felt at one time as though I wanted to get up 
something which would do a little better than we could do 
with the pipe radiator, and some fifteen or twenty years ago 
I went to work and constructed a radiator for the purpose of 
experiment, using what was then known as the Westfield sec- 
tion. It was a straight section and corrugated, that is, it had 
bands running around it, and they ran half-way round and 
then they broke joints, and I think the corrugations were 
placed about one inch apart, and this break in joints made 
them about half an inch apart.. The reason why I selected 
that was because I could subdivide the space as much as pos- 
sible. I built a section of that, giving me an area for the fan 
which I was proposing to use, and the results that I got on 
that occasion, which were gradually but quite carefully ob- 
tained, were very satisfactory indeed. I was able to heat the 
air that passed through—or the resultant air that came out 
from the end of the pipe after passing through the heater—I 
was able to get a higher temperature of the air than I have 
been able to get with the wrought iron pipe. My theory of the 
reason of that was that I had subdivided it so that my spaces 
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practically were not more than half an inch square many of 
them, but they were placed so that these corrugations were 
lapping into each other, so that I had spaces that air was 
passing through of not more than about half an inch square. 
And from my experience my judgment was that the air, in 
order to be heated, has got to come in contact with the heated 
metal, otherwise it would pass through without becoming 
heated at all, and the total amount of heat units passing 
through might be equal in number, but the resultant tem- 
perature would not be so high. There might be any volume 
of air passing through, so that the units of air might be as 
large, or perhaps larger, than the difference in the spaces. 
And this result led me to think at the time that I should go 
to work and make more extended experiments, but business 
occupations and one thing and another prevented it, and I 
never made any very extended experiments on that subject. 
Now, whether that harmonizes with the results of Professor 
Carpenter’s experiments I do not know. Whether he found 
that he got an increased temperature by the use of cast iron 
and smaller divided spaces or not I do not know, as I did not 
hear his paper. But there are other things besides that in 
regard to the use of the heaters. The advantage of the pipe 
system is that anybody can repair it. Anybody can put a 
pipe in it if it is out in the western wilds of Minnesota or 
anywhere. There is no danger that I know of from expansion 
or breaking pipes, because the pressure is generally low pres- 
sure, exhaust steam. The effect that we do get with the 
wrought iron pipe with exhaust steam is about 140 degrees of 
temperature of the air after coming out when the heater is 
working properly under its best efficiency. I got it up to 
nearly 170 degrees. 

Professor Carpenter: I think I got 182 degrees. Mr. Snell 
has brought out something which I did not say anything 
about. That is the temperature of the air. I may mention 
the fact that we had considerable more resistance on the fan 
and did not get anywhere near the air we would have got with 
the heater made of inch pipe, with the same number of revo- 
lutions. But we did get a very much higher temperature. 
That I did not say anything about. Mr. Snell has brought 
that out. We had, for instance, a maximum temperature of 
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180 degrees, with the six sections; 178 degrees with the five 
heaters in use. The cast iron section tried was one of peculiar 
make, having a section of this form (referring to diagram, 
Fig. 2). There were twenty-one of these sections. Now, 
with six of these in use we got 180 degrees. They were 
slightly staggered. With three tubes we got a temperature 
of 160 degrees, so that we did get very much hotter air, but 
very much smaller quantities, and I criticised it on that ac- 
count. 

Mr. Snell: I should think that might be remedied by mak- 
ing the breadth of the section more, so that the free air through 
there could be in any quantity you wanted. 

Professor Carpenter: I think that would be a great im- 
provement. 
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SMOKE AND GAS-FLUE SYSTEM IN THE ANSONIA 
APARTMENT HOTEL, NEW YORK. 


BY REGINALD PELHAM BOLTON. 


(Membcr of the Society.) 


In the course of the construction of this great building, which 
contains 340 suites of apartments, and more than two thousand 
rooms, the writer, who had designed the system of ventilation 
of the apartments, was called into consultation upon a diffi- 
culty that had arisen with regard to the construction of the 
parlor and bed-room chimney flues. The building contains 63 
fireplaces in each apartment floor, and 12 kitchen gas ranges, 
making 1,133 in all, inclusive of those in the ground floor. 

The difficulty in providing flues for the large number of 
superimposed fireplaces, necessitating, under usual methods, 
not less than 268 separate flues, was complicated by the fact 
that most of the rooms were so designed that the respective 
fireplaces were situated on interior partitions, others were 
placed back to back, and in general they were planned to oc- 
cupy a corner of a room. In almost every case, therefore, a 
line of flue in wall or partition cut the lines of steel framing, 
and, if placed to one side of the latter, required separate fram- 
ing to carry its load, and in addition as the flues were added on 
upper stories, seriously encroached on room space. The flues 
had been planned in detail, and were so proportioned that four 
fires were served by each flue. In order to avoid the framing, 
and especially that due to the change of outline by the mansard 
roof, they were required to be offset and twisted in a most com- 
plicated and undesirable manner. 

In addition, the two upper apartment floors, 15 and 16, are 
reduced by the receding shape of the mansard roof, and not 
only lost most important space by the bulk of the stacks, but 














Witaa 


SMOKE AND GAS-FLUE SYSTEM IN THE ANSONIA APARTMENT HOTEL, NEW YORK. 145 


the outer flues themselves were required to,be built at an angle 
on the fifteenth to suit the shape of the outer walls. 

A still further difficulty presented itself in the impracticability 
of connecting the interior fireplaces of the sixteenth floor to the 
outside chimneys. The connection of the latter to the building 
being at the level of the seventeenth floor, the interior flues had 
to be carried over horizontally across the ceiling of the sixteenth 
floor, thus rendering them practically worthless. 

The entire system as proposed seemed to present so much 
special work as to be very costly, particularly in the special 
framing and offsets rendered necessary. A study of the con- 
ditions led the writer to propose a radical departure from ordi- 
nary methods, which has been successfully installed. 

It consisted in the abandonment of outside chimney stacks 
as a means of disposal of the gases and the connection of the 
smoke flues and vent fans on the roof, whereby a definite draft 
would be maintained in any fireplace. By combining the gas- 
range flues with their vents, similar results could be effected in 
the kitchens. The arrangement obviates the necessity of 
separate flues for limited numbers of outlets, and enables a long 
line of fireplaces to be connected to one flue. 

The adjustment of draft could be readily set by a fixed 
damper at each smoke inlet. 

Advantage was taken of the existing system of vents ‘already 
designed and partly installed for the above purposes, the vent 
fans, of which there are 5, being increased in size to suit the 
additional work imposed upon them. 

The apartments are ventilated by a supply of tempered air, 
delivered from flues under pressure, inside the private corridor 
of each apartment suite. The escape for the air there intro- 
duced is provided by vent registers in flues passing through 
each toilet room, bath room and kitchen, in the latter use being 
wanted high up under the hood over the gas range. In addi- 
tion, in each parlor or bedroom, a vent was provided over the 
chimney-breast, these being connected into the space behind 
the breast, with connecting holes through the floors. Each line 
of chimney-breasts therefore forms a vent shaft. 

Every bath room has a vent shaft or flue formed in one of the 
outside corners, by furring out around the stacks of sanitary, 
water and heating risers, pipes which are arranged to be 
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grouped at those points. The flue answers a double purpose, 
as by its means the risers are kept free of the walls, and the too 
common fault of bricking-in piping is avoided. The horizontal 
connections and the traps of bath tubs are arranged in a space 
between the under side of the floor beams and a false or hanging 
ceiling, this space being open to the vent flue. Thus any leakage 
of sewer gas at the joints or traps is drawn off by the vent system. 
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These various flues pierce the building from the second floor 
level to the floor of seventeenth, where they connect into galvan- 
ized steel ducts, by which they are grouped to five centres, at 
each of which is a 48” Seymour disc fan, electrically operated 
by a direct-connected Lundell motor. The connection of the 
smoke discharge was made in the manner illustrated as follows: 

Under the curved portion of the seventeenth floor outer 
walls, due to the mansard roof, a system of ducts was extended, 
planned to run as nearly as possible over the line of all smoke 
flues. Where interior fireplaces twisted there was provided a 
separate rising extension to the ceiling of the seventeenth. All 
there were as before described connected to the fans. In the 
southwest quarter of the building, a large dining room occupies 
the sixteenth and seventeenth floors, and here the rising flues of 
all kinds are connected together by charcoal-iron horizontal 
ducts covered with air-cell asbestos extended over the ceiling 
of the fifteenth floor, to one of the vent shafts connecting to a 
fan. Vitrified earthenware drain pipes were proposed and 
adopted for the vertical flues and are arranged to stand within 
the interior spaces occupied by chimney breasts, and passing 
up alongside the iron fire hearths, occupy no space in the parti- 
tions or walls of the rooms. One line of 8” pipe is provided for 
a tier of fireplaces, and where two back on to each other, a line 
for each is provided and alternately connected. Some of the 
outside flues, where an outside chimney stack occurs, have been 
provided with a by-pass and cut-off, connecting them to the 
outside stack. This was done simply as a concession to non- 
technical prejudice and from no feeling that it was necessary 
or desirable. In most cases, however, no such connection suits, 
nor can it be made. - 

The earthenware pipes are connected by 4” bends to the fire- 
places, by a spigot specially made the reverse direction to ordi- 
nary sanitary patterns. The bend is set into a spigot formed 
on the top of the iron fire-hearth, which was designed specially 
with a tapered top, contracted to a throat in which a butterfly 
damper is set at a fixed point by a set screw. 

The support of these lines of smoke pipe, each of which is 
about 186 feet in height, was very simply effected by arranging 
as a bed for each fireplace a mass of cement concrete with wire 
rods imbedded therein, forming the floor thickness above the 
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floor arch-top up to the finished hearth level. This was ex- 
tended in any convenient direction so as to reach over the 
nearest floor beams and obtain a thorough support. In this 
bed, the socket of the vertical drain pipe was set and bedded, 
and connected to the corresponding pipe rising from the floor 
below. The weight on any floor is, therefore, only that of the 
length of pipe corresponding to its height. On the unoccupied 
side of the interior of the chimney-breast, a hole was opened 
through the bed and the arch below. This was simply ce- 
mented in any convenient shape, in corner fireplaces being 
triangular. 

Around the whole the chimney-breast was built, the iron fire- 
hearth having been set, and its front arch being made of suffi- 
cient strength to carry the centre of the breast. 

Most of the fireplaces have been provided with gas-logs, but 
the system was planned for dealing with the products of com- 
bustion from a certain amount of coal or wood fires, and the 
opening can at any point be set to suit. 

The net reduction in cost by this departure from ordinary 
methods of flue construction was fully $26,000, and had the 
outside chimneys been dispensed with as much more might 
have been saved. 

One considerable advantage appears to result, namely, that 
on starting a fire or a gas-log a draft is immediately obtainable. 
In tall buildings, annoyance is frequently experienced from 
smoke and gas, due to the cold chimney failing to draw off the 
products of combustion. 

For large buildings it may be expected that this system will 
eventually displace the use of outside chimney stacks. 


DISCUSSION. 


Mr. R. P. Bolton: As the paper is before you I will not take 
up your time in reading it through, but will briefly describe 
its contents. This is an effort to place before you a scheme 
carried out in a large apartment building, the Ansonia, to 
meet the difficulty of providing gravity chimney-stacks for 
the very numerous fireplaces throughout the building, a diffi- 
culty that confronts architects in nearly all the taller apart- 
ment buildings, and one which, so far as I am aware, has not 
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been met in this way. One great objection that I have found 
among tenants in apartments, especially in tall apartment 
houses, is that when they start their gas logs in their parlors 
or bedrooms the gas works back into the room. This simply 
means that the flue is so chilled that it will not carry off the 
gas arising from the gas logs, and it backs into the room. In 
this case we practically made vents of the chimneys, up which 
a draught is always available, by fans on the roof. The par- 
ticular system adopted was modified to suit a steel framing 
construction, in the manner illustrated on the third page, and 
we succeeded in very considerably reducing the cost of the 
flues by using terra-cotta drain-pipes, and connecting an en- 
tire range of fire-places, fifteen and sixteen high, to one such 
drain-pipe. Objection has been raised to the use of such 
drain-pipes, with cemented connections, from the possibility 
of their joints cracking and becoming leaky. In this case that 
objection was overcome by standing them inside of the chim- 
ney breasts. Therefore it is immaterial whether the joints 
should crack or not, but so far as I am aware no such diffi- 
culty has been encountered in this building. The system was 
further adapted to suit the already designed ventilating sys- 
tem of the toilet rooms, which it is thought necessary to de- 
scribe in connection with it, and also the general system of 
the ventilation of the building. This consists of a supply of 
air into each apartment in the private hallway, with exits at 
the toilet-rooms and kitchens—at each fireplace—and at 
certain vents in the upper part of each chimney breast. I 
want to say that the placing of these latter vents in the upper 
part of the room was not my own idea. It was a fad of the 
owner, and I think it is not a good position in -which to place 
them. I would have increased the smoke opening of the fire- 
place and made that a positive vent at all times. The eco- 
nomical results of this scheme were very satisfactory, because 
in this case, and. in all cases where steel-framing is to be en- 
countered by lines of smoke flues, there was an immense 
amount of detail and complication in getting the flues through. 
Generally, the architect plans fire-escapes on outer walls, so 
that flues may run up in or on the faces of the outer walls. 
In this case they were desired to be placed on the interior par- 
titions, and by the system described that can very readily be 
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done. And a very considerable advantage results, because 
the fireplace can be better disposed in the room in that man- 
ner than by putting it on the outside walls, which is very 
precious space. It is very common to see them placed across 
the corner of the room near the window, which makes an 
awkward arrangement for the furniture. 

I should be very glad to hear if this system has been utilized 
in any other building. I don’t want to claim that it is such 
a remarkably original system that it needs to be adopted all the 
world over, but there are places where ventilation already ex- 
isting can be adapted in this manner, and I think that in New 
York city a good many architects would find it very useful. 
I commend it to your consideration. 

The President: You have heard the paper which Mr. Bolton 
has read by abstract, as it were. What will you do with it? 

Mr. Kent: Is it the intention to run that fan twenty-four 
hours a day throughout the year? 

Mr. Bolton: Yes, it is practically a day and night service. 

Mr. Kent: In case that fan stops there would be commu- 
nication from the toilet-rooms, and you might have a circu- 
lating system from the toilet-room into the sitting-room. I 
suggest that to prevent that condition the single motor that 
drives the fan might have two fans on it. These two hori- 
zontal flues should have separate outlets, each with its own 
fan, but the two fans might be on the same shaft so that one 
motor could drive them. That would make a clear separa- 
tion of the two ducts. 

Mr. C. M. Lyman: I ask if the draught is uniform from the 
various fireplaces, or was it stronger in some than in others? 

Mr. Bolton: That is an excellent idea of Mr. Kent’s, to pro- 
vide separate exits for these two separate lines of discharge; 
and in this case I would have done it, but the ventilating 
system had gone so far that it could hardly be done. The 
system in this case was an adaptation, as was made clear in 
the paper. I think that were such a system properly laid out 
in conformity with the general design of the building that 
would be the proper method. The chimney system might be 
entirely separated from any toilet connection. With reference 
to the amount of draught obtainable in the flues I am sorry 
that I have not any test to present to the Society at the present 
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time. The building has been somewhat disorganized, and 
I have been unable to get results from the line of the flues. 
The idea has been to set the dampers so as to adjust the 
draught to each fireplace as may be required. And that has 
been done to some extent through the occupied part of the 
building. At another meeting of the Society, I will endeavor, 
if I can, to get the record of the line of these fireplaces, and 
also I hope to try wood fires in some of them and see the dis- 
position of the smoke. I might say, in connection with this 
point, that there is one undoubted result already attained: 
We don’t have the least gas working back into the apartment. 

Mr. Barron: The great value of this paper, I believe, is its 
suggestiveness. It shows very able and capable work in this 
direction. It. suggests to my mind a method of ventilating 
the high building, connecting the drain tile flues to heating 
stacks in cellar. There is no question but that the high 
building may be heated for years by direct radiation, and 
this suggests the evolving of a system of ventilation in con- 
nection with it that will be satisfactory. In that way the 
paper has value beyond its particular technical point. Its 
value is in its suggestiveness, as I say, to the engineer of a 
very good way of combining an actual ventilating system in 
connection with heating for a tall building, with or without 
a blower. That is a problem that confronts us now more 
than almost any other problem. I would like Professor Kin- 
ealy to talk a little on the paper, and shall be glad if I can 
have his views on it for record. If the tile pipe could be put 
in large enough in area and the blower dispensed with, this 
system suggested by the paper would be ideal. 

Professor Kinealy: I have read the paper with a great deal 
of interest, and of course I appreciate the difficulties of Mr. 
Bolton’s situation. I don’t know that the problem could 
have been handled any differently. He has worked out a 
very unique scheme and one that answers the purpose, and 
it seems to me that is all that is desired. 

Mr. Bolton: On the question raised by Mr. Barron I would 
like to say, without taking any special credit to myself for 
the general deisgn of ventilating and heating the building, 
that it appears that it is a more desirable system to follow 
in apartment houses, to give plenty of direct radiation, es- 
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pecially under the windows, and to provide the tenants with 
a fixed amount of ventilation with which they cannot tamper, 
and which enters at the given temperature desired, and then 
to oblige that air, so introduced into the apartments, to find 
its exit through the toilet rooms and kitchens. It seems cer- 
tain that tenants would throw out any system of ventilation 
that they have the least chance of monkeying with, but this 
method puts it out of their reach. I placed the inlet supply 
registers as high up in the corridors as I could possibly place 
them, against the cornice, and they are not intended to be 
provided with chains with which they could be shut off. The 
same in regard to the kitchen vents, which are placed under 
the hoods of the gas ranges. The gas range is provided with 
a little flue pipe, which is extended up to and ends at the 
vent register, so that the gases are drawn right off from this 
flue and taken up the vent flue. The servant cannot shut 
the register off. Similarly, in the toilet-rooms we did not 
provide any handles on the registers. So long as the fan 
operates and is in order there will be no trouble. 














CIX. 


HEATING BOILER DEVELOPMENT. 


BY H. J. BARRON. 
(Member of the Society.) 


In the course of my practice I have encountered a frequently 
recurring combination of special conditions, which impelled 
me some time ago to design a water-tube boiler to meet such 
conditions. The principal requirement was that a super- 
heating chamber (A, in the accompanying drawing) should be 
placed over the fire. The purpose of this chamber, or drum, 
is to increase the economy in the working of the boiler. 
Another requirement was that it should be possible to con- 
struct the boiler in any ordinary steam-fitter’s shop, making it 
out of regular pipe and fittings. 

The boiler is really a combination of the constructions of 
Blake, Holland and Hopkins: The centre (B) is a five-section 
Hopkins electric boiler, and on each side are three Blake 
sections (C), being mitre coils with a mitre resting on the 
bridge wall and a square, or double-mitre coil making the fire 
box. There are 35 square feet of heating surface to each 
square foot of grate area. 

The boilers that we have built on this design have not yet 
been fully tested. Moreover, during their construction we 
somewhat radically departed from the original design, first in 
putting in a square double-mitre coil around the fire box, 
making the boiler internally fired; second, in doing away with 
the upright tank at the rear and substituting a 7-inch stand- 
pipe in place of it. 

The original drawing was also departed from in many minor 
details, as is common in any new construction. For instance, 
where the drawing shows the manifold projecting into the fire. 
pot, we arranged it so that the face of the manifold (D) was in 
line with the front of the bridge wall. 
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I believe the super-heating feature is new in this form. Th 
main steam pipe from a heating boiler has often been brought 
down over the fire, and in the cases I have noticed there has 
always been a decided improvement in the working of the 
apparatus. 

The work I did on this boiler and the possibilities of its use- 
fulness to the trade at large brought to my mind an essay 
which I prepared some years ago, with the original idea of 
presenting it at one of the meetings of this Society, embodying 
certain ideas that I believe govern heating-boiler development, 
and I will present some of the points in that essay and some 
later thoughts, hoping that by so doing I may at least lead up 
to a discussion that shall be not without value. 

In my essay I classified heating boilers, as was natural, into 
the fire-tube and water-tube types; I subdivided these into 
water-tube externally fired, water-tube internally fired. My 
consideration of the subject was designed to ascertain, if possi- 
ble, which of those types would be most valuable from the 
standpoint of the heating contractor. 

I arrived at the conclusion that the internally fired boiler 
would prevail, because the waste of heat from the casing of the 
externally fired makes it more wasteful, and that the water- 
tube would have a preference over the fire-tube. So far as any 
single type being found acceptable by everybody and for all 
requirements, I do not imagine that that will ever happen. I 
presume there will always be about as many varieties as there 
are now. If we look over the various types of boilers on the 
market, we can perhaps find some that we think will ultimately 
disappear from use, but probably something new or some 
modification of something old will take their places, so that 
there will still be a variety of patterns of heating boilers. 

At present, when one speaks of house-heating boilers, it is 
generally considered that cast-iron construction is referred to. 
It has been found that wrought-iron and steel shell-boilers 
cannot economically be made in very small sizes, and the foun- 
dries making that class of boilers in cast iron can afford to sell 
the larger sizes at lower prices per pound by reason of the in- 
creased foundry output and consequent reduction of relative 
cost. Thus they pretty successfully compete with the less 
costly steel boilers. 
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The use of cast iron at once suggests the undesirability of 
changes, because of the great expense of the patterns and 
equipment for producing a line of boilers. We can experi- 
ment with tubes without serious expense, but an abandoned 
set of foundry patterns represents a dead loss of considerable 
magnitude. 

Another thing that disposes manufacturers against new 
departures is their desire to make ratings of boilers of given 
sizes as nearly uniform as possible. This is to their interest as 
tending to prevent ill-advised competition in price, and it is 
for the interest of the heating contractor in that it to some 
extent insures him against his competitor across the street 
figuring against him on a particular job with a boiler of equal 
capacity, purchasable at a lower price. 

A new boiler—new in important features—would have to 
be tested by use before it could be accurately classified as 
against the older constructions. 

Every effort to formulate a rule for accurately rating all 
boilers by measurement of grate and heating surfaces has been 
found futile. It is a case where surface is not necessarily sur- 
face, nor is grate always grate, nor fire travel, fire travel. It 
has been sought to classify and appraise the value of different 
heating surfaces by making crown sheet surface represent 100, 
and all other surface some fraction of 100; but when we come 
to indirect or flue surface, the differences are so numerous and 
the discrepancies so wide that to attempt such a classification 
would be to undertake a well nigh hopeless task. 

Surface backed by water circulating vertically has to be com- 
pared with surface where the water circulates laterally, and all 
the way between are various degrees of inclined circulation. 

The products of combustion may strike the surface at right 
angles or pass alongside of it or impinge against it at any angle 
—or, as in some cases, not strike it at all. 

It may be self-cleaning surface; or it may be the bottom of a 
flue that is always more or less coated with a non-conducting 
layer of soot. 

There are, in short, so many conditions, almost impossible to 
calculate, that experience really affords the only reliable 
standard. 

It seems to me that every one must realize that the heating 
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boiler is becoming so conventionalized that one or two general . 
forms are coming to be regarded as standards; but I some- 
times wonder if the manufacturers who control this industry 
are not proceeding upon lines that tend to check individual 
initiative or improvement. At all events, I found it impracti- 
cable to carry out the ideas indicated in the drawing and de- 
scription of the special boiler which I designed, and I was 
moved to institute a comparison between the present day and 
the time when almost every man connected with the heating 
business was more or less of a “boiler crank”’; that is to say, 
he was an enthusiast in regard to some one or more special 
theories of construction which he thought essential to the best 
results. In order to successfully compete, it seemed necessary 
that the manufacturer should have the largest number of what 
are called “talking points,’ so that he or his salesman could 
profitably spend time with the steam-fitter and with the house 
owner, first explaining the principles of operation of a boiler, 
and then convincing his customer that those principles were 
more closely followed in his type of boiler than in any other. 

This invoived a great expenditure of time and money, and 
the gross profits on boilers were accordingly fixed at a corre- 
spondingly high figure. Buyers were willing to pay as much 
for the selling of a boiler as they paid for the making of it. 
Now the gross profits are so reduced that the selling expense 
has been brought down to a point that does not admit of this 
educational work. Or perhaps, more correctly, the expense 
of the selling engineer has been saved and is, or can be, added 
to the profits of the product. 

To-day, if a man contemplates the investment of capital in 
the manufacture of heating boilers, he will probably investigate, 
first of all, the practical efficiency of the design submitted, then 
he will carefully calculate the cost of manufacture, and then he 
will come to the question which, more than any other, changes 
the conditions of to-day from those of ten years ago—the ques- 
tion of selling expense. If his design departs widely from con- 
structions familiar to all buyers, it seems a campaign of edu- 
cation, which is somewhat more expensive than a political 
campaign. He may possibly delude himself. with the idea 
that the excellence of the special features in his boiler will be so 
apparent to every heating engineer and contractor, and to 
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every house-owner, that it will be only necessary for him to 
make known the features of his boiler through the usual and 
comparatively inexpensive modes of publicity. He will find, 
however, that the majority of steam-fitters will not listen to 
him; or, if they read his advertisements or his circulars, it will 
not seem worth their while to enlist themselves in the mission- 
ary cause of spreading a new gospel. It is easier for them, 
when a man orders his building heated, to specify just what is 
used by the neighbors and friends of the purchaser; that saves 
the steam-fitter’s time, which means his money. 

Boiler manufacturers characterize this tendency as an exem- 
plification of the theory of the “‘survival of the fittest.”” To 
the man with original ideas, it seems like an abolition 
of the opportunity for inventive genius, so that a boiler pos- 
sessing strikingly new features can only be put upon the market 
successfully by the backing of enormous capital as compared 
with what most of the existing companies started with. 

The advantages of the present order of things are set forth 
about as follows: to the house-owner, the certainty that he is 
going to get something approximately like what he had before 
or what his neighbors have; to the steam-fitter, no trouble in 
selecting a boiler adequate to do the work he has on hand, and 
to the manufacturer, an approach to that millennium when he 
can sell a boiler as he would sell a keg of nails, without care of 
to where or how it is to be installed or used, when the steam- 
fitter will have such data and such knowledge as shall enable 
him to decide for himself what size of boiler he requires for a 
given job without relying upon the printed ratings of the manu- 
facturer’s catalogue. 

The disadvantages are the obstacles thrown in the way of 
possible improvement, so that development is checked and, to 
an extent, brought to an absolute standstill. 

My aim in this paper has been to get on our records a discus- 
sion of the heating-boiler problem, to draw attention to the 
merits and the drawbacks of the present tendencies of this 
industry to extreme specialization, and to bring out, if possible, 
suggestions for the improvement of the boiler and of the par- 
ticular industry connected with it. Nason, Walworth, Briggs 
and the early steam-fitters of fifty years ago, not only made 
their boilers and radiators, but their pipe and fittings; to-day, 
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the pipe is all made by a trust; the radiators, fittings, etc., are 
rapidly going the same way; and boilers, obeying the same 
economic law, must follow. This tendency is resisted to a 
greater extent abroad than here, the French and German manu- 
facturer installing his own apparatus and controlling the manu- 
facture of every detail. My opinion is that our system will 
prove ultimately the best in the broadest sense, and is right in 
the nature of things. 























CX. 


THE CAPACITY OF CAST-IRON SECTIONAL STEAM 
BOILERS. 


BY J. J. BLACKMORE. 


(Member of the Society.) 


One of the great difficulties of the heating engineer is to 
determine the relative values of cast iron boilers as offered by 
the different manufacturers. 

One line of boilers will have a very much larger grate area 
in proportion to its capacity than others, another class will 
make the grates narrow, and the upper part of the section will 
extend to a much greater width and consequently will have a 
larger area of heating surface in proportion to grate area than 
is the case with a boiler having the section the same width 
from bottom to top. 

Many of the manufacturers give no measurements in their 
catalogues, of heating surface in boilers of their production, 
while some do give it, and in cases where it is given the engineer 
can with some thought select a boiler suitable for his work with- 
out relying on the capacity as given in the catalogues of the 
makers. 

There is, however, a difficulty here which, to the engineer, is 
almost unsurmountable; and that is, how was the surface 
measured, and has the boiler the heating surface marked for it 
in the catalogue? 

There has long been a desire on the part of the manufacturers 
to have some standard adopted by which a cast-iron sectional 
boiler could be rated by any engineer in the same way as a 
water tube and tubular boilers are rated for power purposes. 
On the part of the construction engineer, this has been a con- 
stant source of uncertainty, as he has been compelled, for want 
of other information, to rely on the manufacturer’s rating of a 
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boiler, and to make a liberal discount on that to be on the safe 
side. : 

The cast-iron sectional boiler has undoubted advantages for 
heating purposes, over steel constructions, as is evidenced by 
the rapid increase in their use. This is no doubt due to the 
small units from which they can be made up, thus making the 
boiler portable, easy to repair, easy to add to for future increases, 
and above all, its safety, due to the steam being kept in several 
compartments of small capacity as against one large steam 
chamber as in a tubular boiler. 

There should be some recognized standard of measurement 
for all cast-iron sectional boilers, and it should be so simple and 
equitable that all makers and engineers would mutually adopt 
it for computing the heating surface. The quantity of surface 
being computed, then it becomes a simple matter to adopt a 
ratio of boiler heating surface to the radiation it is to supply. 

In the measurement of heating surface in a sectional cast- 
iron boiler of a vertical type, it is best to consider it as a flat 
surface having two sides and take the inside surface to fill in 
the space made in the section to form the fire-box and flues. 
Various tests have shown that the fairest way to get this is to 
take the outside width of the flues across the section, the ex- 
treme height of the section from the grate line to the top. A 
question then arises that all sections are not of the same thick- 
ness, and to provide for that, the thickness of the section is to 
be added to the width. Again, it is found that there is a dif- 
ference in the height of aboiler with a header or steam 
drum. 

If we are to take the measurement of the section only and 
ignore the drum, the measurement would not be fair to the 
boilers of the push-nipple type, as the drum on top of the section 
does in a measure increase the capacity of a boiler by allowing 
a higher water line to be carried. Careful comparisons have 
shown that this condition can be met in perfect fairness to both 
by adding 1o per cent. to the height of section in all header 
boilers. In the case of the push-nipple type of boiler the rule 
would be as follows: 


(W+D)xXHX2 _ 
144 ‘~ 





X 
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In the case of the header type of boiler the rule would be 
modified as follows: 


(W +D) xX (h+H) x2 _ 
144 re 





X 


In which ‘“‘W” represents width across flues in inches at 
water line of heater, ““D” represents depth of section in 
inches, ‘‘H” the height in inches from grate line to top of 
section and “h’’ 1o per cent. added to height in the case of 
header boilers; and ‘‘X”’ the result, or measurement in square 
feet of heating surface per section. 

The question of the value of the front and back sections must 
now be considered. It is quite manifest that the front part of 
the front section performs no work and the same is nearly so of 
the back section; this being the case, the surface should be 
considered as only half for each of the front and back sections. 
By this deduction we would count the value of one section off 
each boiler and would figure the surface of a five-section boiler 
as that contained in four sections and that of a seven-section 
boiler the surface of a six-section, and so on. 

By adopting such a rule as a standard, all sectional cast-iron 
boilers can be safely measured and their value can be easily 
determined. 

It may be said that such measurement will not accurately 
determine the value of all the various makes of this type of 
boiler. This may, in a measure, be correct, but any difference 
in this respect can be adjusted in settling the ratio of boiler sur- 
face to radiating surface in the different boilers. How shall this 
ratio be established? 

To determine the ratio of boiler surface to heating surface 
it is well to refer to the standards adopted by engineers to de- 
termine the value in horse-power of tubular and water-tube 
boilers. 

A horse-power as applied te the capacity of a boiler is equiva- 
lent to the evaporation of 34.5 pounds of water per hour from 
and at 212 degrees, this is equivalent to 33,316 B. T. U. per 
hour. To compare this we will consider the heat lost by 100 
square feet of radiation in a room at 70 degrees with the aver- 
age temperature. Asa foot of steam radiation loses approxi- 
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mately 275 units of heat per square foot per hour, this would 
be equal to 27,500 units for 100 square feet of radiation, which 
would make a rated boiler horse-power as equal to 122 square 
feet of radiation. 

In power-boiler practice, engineers require 1o square feet of 
heating surface per horse-power for water-tube boilers and 
12% square feet for tubular boilers. 

In the case of the water-tube type it is, however, customary 
torequire an actual test that will develop 125 horse-powerfor each 
rated 100 horse-power. As the cast-iron sectional type of boiler 
has a good deal of flue surface, it approximates more nearly the 
value of a tubular construction than of the water-tube type, and 
to be on the safe side it is better to rate on the basis of the tubu- 
lar type, which is approximately equal to one square foot of 
boiler surface to 10 square feet of radiation. 

This, however, must be modified to give a smaller ratio to 
boilers of small capacity in which the rate of combustion is 
slow, of one square foot of boiler surface to eight of radiation, 
and progressively 1 to 9, 1 to 10, 1 to 11 and 1 to 12 for boilers 
having a larger proportion of direct fire surface. 

With a standard for measurement of cast-iron sectiona: boil- 
ers on this basis and a definite ratio for different sizes and con- 
structions established, one of the greatest of the difficulties of 
the constructing engineer will have disappeared. 


DISCUSSION OF MR. BARRON’S AND MR. BLACKMORE’S PAPERS. 


Mr. Thompson: My wish was, more than anything else, to 
get before this association the idea of a better method of 
rating boilers, and that you tell the manufacturers what you 
want. I believe I said that while I have heard a great deal 
of complaint from heating contractors—I won’t say heating 
engineers any more, but heating contractors, because there are 
probably more of them than heating engineers—I have heard 
a great deal of complaint about steam boilers not being rated 
to suit them. But there is nobody who has ever come for- 
ward to explain anything that is troubling him. After all it 
is a matter of commercialism, and the successful manufacturer 
who wants to make a good reputation and keep it must be 
honest with you, and he must give you goods of a fair value. 
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And I will say that he is just as anxious to give you a line of 
boilers that will level up to the rating as you are to have him 
do so. My idea was to take a boiler and have the manu- 
facturer test the boiler for you, and give the boiler’s potential 
based on the coal available and the calorific power available 
from the charge of fuel. If the boiler has a fuel capacity of 
250 pounds, and you reserve 50 pounds for re-coaling, you 
have only 200 pounds of coal available. If that boiler is run 
on an eight hour basis and will utilize 9,000 heat units out of 
each pound of fuel, you multiply 9,000 heat units by 200 and 
it will give you in British Thermal units the united number of 
heat units you have available from that charge of fuel. I 
should not have said eight hours; you may run it in any way 
you want to. You get so many units out of the fuel. Then 
the heating contractor has laid before him his boiler’s poten- 
tial in British Thermal units; that he can divide to suit him 
self, either by eight, or nine or ten hours, providing the boiler 
is so arranged with flues and attached to flues—I am here al- 
ways considering the normal conditions—so that it will con- 
sume its coal in six hours, or eight hours, or will run for ten 
hours, as you wish. But suppose you decide to run for eight 
hours: if he divides by eight hours it will give him his hourly 
potential. And then if he takes his rate of emission per 
square foot of radiation at the temperature of 220 degrees 
with the air at 70 degrees, a radiator of exceptionally high 
efficiency ought to give 300 heat units. I know they do not 
all do that, but suppose they do, and you divide by 300 it will 
give the boiler’s capacity. I cannot see where there is any 
mistake made there. To make that a little clearer I will read 
what I was going to show you in the way of comparison. 

I have a little table here that shows a few boilers of practi- 
cally the same size. The heating surface varies somewhat, 
and one of the surprising things about it is that the boiler 
with the smallest quantity of heating surface is not the boiler 
which, when levelled up to the proper basis, performed the 
least work. In my experiments I have taken coal as only 
containing 12,000 heat units. It is not selected coal. The 
experiments were not made for the laboratory or by college 
professors. That is, of course, the proper way when you want 
to get down to a really scientific basis. My experiments were 
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made to appeal to the practical man, to the heating contractor, 
and I took the coal as it came, not selected at all; and some of 
that coal was not very good coal, but it did not vary very 
much. The amount of heat absorbed from the coal varied less 
than you would imagine. Here are six or seven round boilers 
with a diameter of fire pot of 24 inches. Maybe not all have a 
24-inch grate; some were a little larger. One of these boilers, 
the one showing the highest efficiency, had 68 sq. ft. of heating 
surface and 3.7 sq. ft. of grate surface. Figuring coal on a 
basis of 12,000 heat units, and taking the percentage of eco- 
nomical efficiency, that is, the efficiency of the number of heat 
units utilized from each pound of coal by the boiler, that 
boiler gave an efficiency of 77.9 per cent. The next boiler 
had 59.6 sq. ft. of heating surface and 3.14 sq. ft. of grate, and 
the efficiency was 76.3. The next boiler had 53 sq. ft. of 
heating surface, and this had an efficiency of 75.9. These 
three are not very far apart. Now we come to a boiler with 
only 42 sq. ft. of heating surface and the efficiency drops to 
62.2; the next was 43 sq. ft. and there the efficiency was 66.5 ; 
the next 52 sq. ft. and the efficiency was 68.9, and the next 
with a heating surface of 55 sq. ft., had an efficiency of 70.9. 
Now, here is another thing. This boiler, levelled up to an 
eight hour basis, and a two-pound basis, that is, with two 
pounds pressure of steam—because if you are going to com- 
pare boilers you must put them all on the same footing— 
we found that the boiler with 42 sq. ft. of heating surface had 
a capacity, on the basis on which I figured, of 622 sq. ft. of 
radiation, and one with 68 sq. ft. of heating surface, 778 sq. 
ft. of radiation, a little over 100 feet more, while one with 
59.6 sq. ft. of heating surface had 572 sq. ft. of radiation. The 
last one had 43 sq. ft. of heating surface and it gave 499 sq. ft. 
of radiation. And so it goeson. The idea is that here are a 
number of boilers of practically the same type, and if I give 
you your choice I think you will probably take one as quickly 
as the other, and suppose you had not seen them before at all, 
you would take the boiler that pleased the eye. But there is 
something that I did not tell you. This boiler with the low 
amount of heating surface, that had a low percentage of effi- 
ciency, but carried its radiation pretty well up, did so because 
it had 200 pounds of coal available, while the next boiler, that 
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dropped to 499 sq. ft., only had 50 pounds. You cannot do 
your work unless you have the motor power. Then the next 
question is in using this heater power, what percentage of 
that coal ought to go to waste in the chimney? We know 
there has to be some. We have to waste our fuel to heat up 
the air in the flue to get the difference in two columns of air 
and get a sharp draft on the grate, and everybody who has had 
experience in heating has come across this:fact. The com- 
plaint comes in, we will say, that the boiler is not doing its ° 
work. You send a man to investigate. If the fire has been 
shaken up he finds an incandescent line of fire at the grate line, 
but above that he finds a dull fire, and he says to the owner 
that the draft is not good. The owner says: ‘Why, I have 
all the draft in the world; look what coal I am burning,” and 
he insists that the draft is good. No, you can’t make a man 
believe that he has a poor draft when he is burning so much 
coal. It is a fact, and we know the reason; the coal is burn- 
ing with imperfect combustion. 

Now, there is one other little item that I want to speak 
about. I found in a series of tests extending to a number be- 
tween 350 and 4oo, and extending also over three years, that 
the greatest economy obtainable in low pressure steam boilers 
was with stacks with a temperature ranging between 300 and 
400 degrees. I know it is the unpardonable sin to speak 
about that in some places. They want a smokepipe that you 
can lay your hands on at all times. But in a condition of that 
kind your coal is going to waste. There is one exception, and 
that is in the case of hot-water heating apparatus, where we 
have days like to-day, or very much milder days, in the early 
fall and late spring, when a mere whisper is required in the 
house. On such days, by shutting off the draft, and passing 
a draft of air over the top of the coal, you can run that two 
or three days without replenishing. I have known a fire last 
from two o'clock on Friday afternoon until three o’clock on 
Monday morning without loeking at it, but there was a really 
good fire left. If I told you it carried 600 feet of radiation 
you would not believe it. It was in a warehouse in the winter 
time, but it did not do much work: it simply kept the water 
from freezing, but it shows you can maintain a fire a very long 
time under those conditions. But when a boiler is going to 
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carry its load and do its work you have to have a compara- 
tively high stack temperature. 

There is something else I wanted to say. You will see a 
good many questions brought up. It will be said: “You can 
carry that amount, perhaps, but what about your fuel waste?”’ 
I found that there was not as much difference as I expected in 
the coal utilized by the: boiler running a very short period, 
say, six or ten hours. But some boilers show more difference 
than others. That is what these experiments were for, to 
find out the most reasonable thing. There are a number of 
boilers put on the market that have a fire grate and then they 
put sections on top of that. We tried a boiler with seven 
sections and this was tested very accurately on a tank of water. 
By that method you cannot make very much of a mistake, 
and we found that the remarkable thing was that the boiler 
with seven sections did very much less work and was very 
much less economical than the boiler with five sections. In 
fact it was found that the ideal size was the boiler with five 
sections. That was with a strong draft, a draft regulated to 
suit the occasion; we were not limited as to draft. And we 
did not put on a forced draft nor did we use any surface draft. 
When we got to the seven sections not only did the economy 
of the boiler fall off, but the efficiency decreased; that is to 
say, no matter how you figured it the efficiency was lower than 
when we took off two sections. Now, if that be so, what 
would become of that boiler if it was put on an indifferent 
draft—I mean the boiler with seven sections? In my practi- 
cal experience in the south coal regions of Lllinois, I have had 
more than once to take a section or two off the boiler. Of 
course, coal there was not so great an object. The matter 
there was to heat the house. Why was this necessary? Be- 
cause it was so retarded by the excessive heating surface 
placed over the grate and the flues were too small. I think 
that is about all I have to say. 

Mr. Kent: I have a little lecture on the board, but I will 
first say what I have to say concerning the two papers which 
have just been read. 

In regard to Mr. Blackmore’s paper and his formula for cal- 
culating the heating surface, I must say that I find a serious 
objection to that. Suppose we have a flue through a cast iron 
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boiler two feet in every direction, and we measure one foot in 
the length of it, that will give us eight square feet of heating 
surface in that one foot length of the flue. I take another 
boiler of the same size exactly, and put a lot of vertical flues 
in it with 3-inch gas space and 2}-inch water space; figuring up 
the amount of heating surface in one foot of length, it has 
224 square feet of heating surface as against 8. This boiler 
could have three times the heating surface in the same outside 
dimensions as the other. It might not be quite as good, but 
it would be better than eight square feet. For that reason I 
don’t think Mr. Blackmore’s formula will hold. 

Mr. Barron says that all attempts to get a formula for heat- 
ing surface in boilers have been inaccurate, on account of the 
heating surface not always being heating surface and grate 
surface not always grate surface, and so on. That is per- 
fectly correct, from his standpoint, and whenever people try 
to find out the difference between different kinds of heating 
and grate surfaces, they get into trouble. But in large boil- 
ers for power purposes the universal custom is to consider 
everything heating surface which has water on one side and 
hot gases on the other, whether vertical or horizontal, or cov- 
ered with ashes or not. And that has been universal custom 
for twenty years, and it has worked very well. It is not par- 
ticularly accurate. It does not distinguish between different 
kinds of heating surface, but is good enough for practical pur- 
poses, and is the result of hundreds of experiments. It shows, 
too, that we cannot distinguish between boilers of the different 
types of to-day in regard to the average square feet of heating 
surface, the average of one boiler being no better than the 
average of another, with few exceptions; for all the ordinary 
types of boilers it has not been shown by scientific experi- 
ments that one man’s boiler is better than another in having 
a more efficient heating surface. Some men have claimed 
that they could sell less heating surface for the horse power 
than other makers because their heating surface was more 
effective, either from its position or the circulation or some 
cause; but when that has been subjected to an actual trial 
the other men’s heating surface has been found as good. I 
think we shall have to adopt the same rule for cast iron boilers 
and say that all heating surface which has water on one side 
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and gas on the other is to be measured as heating surface. 
There may be a restriction made that it shall not be considered 
heating surface unless there is a sufficient area to let the gases 
through. 

As to Mr. Barron’s boiler I am sorry that Mr. Barron has 
attempted at this late day to invent such a boiler. It has got, 
probably, all the bad features of three obsolete boilers put 
together. (Laughter.) It is about twenty years since I was 
on the warpath against such a boiler as this, and I found num- 
erous examples of boilers being thrown out from lack of dura- 
bility. This type of boiler would not last. It has the defects 
of horizontal tubes right in the fire. Another bad feature is 
that it has cast iron or malleable elbows in the fire. The boiler, 
even if it is used only for heating purposes, will necessarily 
have to be fed occasionally with fresh water containing more 
or less scale, and after a while the scale will form substances 
which will get into the tubes and elbows, and at that place 
marked ‘‘ D”’ in the diagram, where there seems to be a flange 
head. Another objection is the vertical water drum sur- 
rounded by fire-brick where it cannot be got at. A vertical 
water drum, or any kind of drum, with wrought iron or steel in 
a cold part of the boiler, is apt tocorrode. Here is a drum put 
in the worst place possible for external corrosion. Another 
objection to the boiler would be on the score of economy, that 
is, structurally, the boiler is badly defective. 

Mr. Kent: Now for my little lecture on the method of rating 
cast iron boilers. 

We start with what we have to do. The work to be done 
may be expressed in six different ways. We may have so 
many square feet of steam radiating surface to-supply, and we 
take 1,000 as the unit, or we may have 60 per cent. more of 
hot water surface to supply. The great majority of people say: 
“We havea building so big—how much of a boiler will it take to 
heat it?’”’ That is the roughest and crudest method of specify- 
ing what the work is that has to bedone. But we have to have 
some rule, and that figure of 48,000 I took from a heater’s com- 
pany’s catalogue as the amount of cubic feet space heated by 
1,000 square feet of steam radiating surface. The most ac- * 
curate measure of the work to be done is in British thermal 
units. You have to make assumptions, of course, as to the 
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thickness of the walls of the building, the amount of draft sur- 
facé, the temperature outside and the temperature inside, and 
all the other things that are usually considered; but if we get 
these things right the most accurate is the British thermal unit 
per hour, and I have taken 300,000 as the equivalent to 1,000 
square feet of radiating surface; 275,000 would probably be 
more accurate, but you want to make extra allowance for addi- 
tional heat. Here, again, I say that 1,000 square feet of steam 
radiating surface is equivalent to 310.6 pounds of steam from 
and at 212°. That is dividing this 300,000 by 966 British 
thermal units to the pound of steam, and you get 310.6; and 
dividing that by 34.5 it comes to about 9 horse-power. So we 
have all these different ways of expressing the work to be done. 

Then we ask, how much heating surface, how much grate sur- 
face, how many pounds of coal per hour, how much chimney 
and flue area are required, and what is the size of the gas 
passages? I leave the last two out. 


WORK TO BE DONE. 





To supply radiating surface. 





| 
To heat To furnish 


a | giremake | to deliver 
Space B. T. U. per hr. from and at 212° Boiler H. P. 
Steam Hot Water. 48,000 cu. ft. 300.000 “ 310.6. 9 
1,000 xq. ft. 1,600 sq. ft. Cc D —_— F 
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How much heating surface—grate surface—lbs. coal per hour? 


How much chimney and flue area—sizes of gas paseages ? 
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H G | | ne 
Lbs. coal per hour. Coal per sq. ft. grate per hour. 
| | | 
Water..... 9 . | 7 | a = coal + 6 (sq. ft. grate) 
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G=6.2A+1600= H+24=0.2E=0.7 H. P. = D+ 48,300 


Taking the heating surface; in power boilers it is deter- 
mined by assuming a certain rate of evaporation per square 
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foot of heating surface. If you want the most economical rate 
possible say that two pounds of water pet square foot of heat- 
ing surface per hour is the rate of evaporation. If you want to 
pay a little less for the boiler take three pounds, and that will 
give you nearly the same economy as two pounds. Two 
pounds is a safe figure for slow work, allowing a certain amount 
for emergencies and all that; but the usual practice for power 
boilers is to allow three pounds of water evaporated per square 
foot of heating surface per hour, with a maximum of.economy 
as to cost of installation and everything else. The manu- 
facturers say, We run our boilers at 44 pounds of water pe: 
square foot of heating surface per hour, and get just as good 
economy as the other.”’ That is true. There have been boil- 
ers driven at the rate of 44 pounds of water per square foot of 
heating surface per hour with just as good economy as another 
man’s with three pounds. But if you analyze that you will 
find that the man that got 44 pounds did not get it on account 
of the proportion of heating surface, but because he had better 
combustion, or a better arrangement of fire, or something 
similar. He overcame the furnace trouble and not the boiler 
trouble, and that man, if he had more heating surface, would 
have got still better results. | 

Taking now these two figures, 2 pounds and 3 pounds, we 
figure the heating surface of the boiler for this work at 155.3 
square feet in the one case and 103.5 in the other, based on 
this figure for power work. But in the manufacturer’s cata- 
logue they give 149 for that condition, so that we may estab- 
lish, then, as the method of calculating heating surface that 
we allow 2 pounds of water for each square foot. 

Now as to the grate surface. We have all sorts of ways for 
figuring that in power practice. Thirty or forty years ago 
when land was cheap and boilers were made with a plain cylin- 
der, it was customary to make boilers with 20 square feet of 
heating surface to one square foot of grate area. As people 
began to drive boilers faster they found the chimney tem- 
perature was too high and they put on more heating surface, 
and it got up to 30 square feet. But as real estate got higher 
in price and it took too much space to put a boiler in, they piled 
in more boiler surface, and they got the rate up to 4o or 60 
square feet of heating surface. In some modern steam boilers 
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they put 60 square feet of heating surface above one square foot 
of grate, not to get economy out of the coal but out of the real 
estate. They could not afford the room to put in a big grate 
surface. They put in all the heating surface they could well 
pay for. They had limited room; and they limited the grate 
surface to one-fortieth or one-fiftieth or one-sixtieth of the 
amount of heating surface. Where there is no such limit there 
seems to be no reason why we should not come back to the old 
figure of from 20 to 30 and say that is a good figure. 

How much grate surface will we have, then on these three 
different assumptions? I find the figures are 7.77, 6.21, 5.51; 
and the catalogue gives 6.17, which, figuring from 149, is at the 
ratio of 24 toone. I do not see any reason to doubt that that 
is a very good figure. 

Now as to the pounds of coal burned per hour. We have this 
definite amount of water to evaporate, and how many pounds 
of coal it will take depends on the quality of the coal and how 
well it is burned. Three figures are given, for 9 pounds, 8 
pounds, 7 pounds of water, corresponding to 34.5, 38.8, 44.4 
pounds of coal burned under these conditions. 

Under the head of grate surface take this figure, 6.21, and 
call it 6 for convenience, divided into the coal burned per hour. 
and we get three rates of combustion, 5.75, 6.47, and 7.40, 
approximately 64 pounds of coal per square foot of grate sur- 
face per hour. 

These cast iron boilers are all rated for the worst conditions, . 
zero out of doors and 70 degrees inside. It means the most 
rapid rate at which the boilers can be driven. This brings us 
to the conclusion that cast iron boilers are not intended to be 
driven at a rate of over 64 pounds of coal per square foot of 
grate surface perhour. This is about one-fourth of the rate at 
which coal is burned under power boilers. In electric power 
plants they are using 40 pounds and in locomotive practice the 
figure runs up to the neighborhood of 200 pounds. But it is 
advisable in small steam boilers not to fire up too often, in 
order to save labor and trouble, and 64 pounds of coal per hour 
for the maximum conditions and 2 or 3 pounds for the normal 
condition, and a fraction of a pound in the condition men- 
tioned by Mr. Thompson, where they kept the fire burning two 
or three days without replenishing—those are all proper rates 
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for the conditions named; but I don’t think it is advisable to 
raise the rate much above that figure of 64 pounds, because it 
means a great amount of trouble, the trouble consequent upon 
handling coal too frequently. 

Now if we give names to all these things, A, B, C, D, etc., 
we can make up our formula. Take H as 149, and call it 150 
for convenience. We have then these equations: 

The heating surface (H) is 745, of the steam radiating sur- 
face (A), or 7%; of the hot water radiating surface (B) 
divided by 1.6; or it is sys part of the heat units per hour 
(D); or it is 3433; of the amount of steam (E); or 5? of the 
horse power. That is the way to proportion the heating 
surface. 

Take now this figure for the grate surface, 6.21 (G), and it is 
z's of the heating surface (H), or *, of the amount of steam 
from and at 212 (E), or 4, of the horse power (H.P.), or the 
British thermal units (D) divided by 48,300—call it 50,000 as 
an approximation. 

That is the formula I propose for rating cast-iron heating 
boilers, subject to revision. If any one has a better formula 
and reasons for it I would like to have it. 

I would like to say this, also, for rating cast iron boilers. 
Take a boiler rated at any certain capacity—call it No. 9, or 
any boiler with a guaranteed capacity in British thermal units 
—then it should have this proportion of heating surface, and 
this proportion of grate surface. (Referring to formula.) 
And if any boiler has more than this proportion of heating sur- 
face, and less than this proportion of grate surface, it shall be 
rated by the lower figure. A man has to have both grate and 
heating surface, and if he has to give too much of one and not 
enough of the other, he should rate the boiler by the figure 
of the one that is not enough. 

Mr. Wolfe: Personally I think that is the most rational and 
best basis for rating heating boilers I ever knew of, and I ask 
that it be carefully copied by the stenographer and embodied 
in the report, inasmuch as there is no printed paper embody- 
ing it. é 

Mr. J. J. Blackmore: I quite agree with all that Mr. Kent 
has put on the board, but I do not agree with Mr. Kent’s criti- 
cism of my formula for measurements. Everything that Mr. 
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Kent has said is all right: it is perfectly sound; but what I am 
trying to get at is some simple formula to measure up the heat- 
ing surface. Mr. Kent very properly puts down an extreme 
condition to show that any formula so based would be wrong: 
but in the case of a boiler there are certain fixed conditions: 
there is a definite proportion of flue area to grate area, and a 
certain portion cut out for the fire box. These conditions you 
cannot change. Consequéntly we never get the conditions 
anything like what Mr. Kent has mentioned. I may demon- 
strate that a little better by going to the board. There is not 
very much room here (referring to diagram on the board). 
Here we have certain definite flues that we must cut out of a 
boiler. We cannot cut the whole thing out and make it one 
flue; if we could, I would give in to Mr. Kent at once. Some 
openings must be cut out for flues and the space for fire box 
must be cut out also: these are fixed conditions. They are 
varied by different manufacturers, some making the flues large 
and some small; but I did as Mr. Kent did, I took a number of 
boilers which were recognized as having done good work for 
some years, and I took measures of the surface and saw what 
they got round those flues, and what they had round the open- 
ing cut out of the section for the fire box, and I found, in at 
least half a dozen cases, that it measured the heating surface 
exactly by taking this formula. And I concluded that, if that 
would measure half a dozen of the best kinds of boilers on the 
market, it was a simple formula that anybody could apply. It 
is impossible to measure a cast-iron boiler after it has been 
set up. You would have to take it down, and then there 
would be a good deal of difference as to the method of measure- 
ment, and the heating surface might be measured quite dif- 
ferently by different men. The amount of surface taken out 
to furnish flues and to form the fire box was nearly 40 per cent. 
of the surface measurement of the section, and this 4o per cent. 
practically was absorbed by the surface around the flues alone ; 
hence the reason for taking the extreme height of the section. 
Why should we take the outside width of the flue in measuring 
and ignore the surface on the section outside that point. 
Some method had to be adopted to provide for the difference 
in the depth of the sections. They vary in the making from 4 
to 84 inches. In one case they were 12 inches. By taking 
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the depth of the section, and adding it to the width across 
flues, I accounted for the surface that was'left over outside the 
flues. I don’t pretend that it is absolutely accurate, but I 
contend that it fairly measures all the boilers of good construc- 
tion on the market, and the adoption of some such formula as 
this as a standard would lead manufacturers to conform to 
that formula, and give the best surfaces for the work required. 
Of course some manufacturers, in their endeavor to get in a 
large amount of heating surface, will contract the flues, and 
defeat the object they are trying to obtain. They cannot then 
maintain the combustion necessary to get the work out of the 
surface without adequate flue area. Those who make large 
flues and contract the heating surface suffer in efficiency, be- 
cause they cannot retain the products of combustion long 
enough in contact with the surface to get the benefit of the 
heat they contain. 

A Member: Did you take account of the water line on the 
boiler? 

Mr. Blackmore: I did so as far as header boilers were con- 
cerned. The 10 per cent. added to their height was because 
there they carried a higher water line. My paper is devoted to 
the question of adopting a practical formula for measurements. 
The difference in the character of the surfaces will then deter- 
mine the value of the surface. If there isa small quantity of 
flue surface, and a great deal of fire-box surface, you can put a 
higher ratio of radiating surface to the boiler surface; so that 
any inequalities that may exist in the boilers, after the heating 
surface is measured according to this formula, can be fixed by 
adjusting the ratio one to eight, one to nine, one to ten, one to 
eleven, one to twelve, according to the surface. The con- 
structing engineers of the country have knowledge of the value 
of the heating surface. The great difficulty is to get at the 
quantity of surface there is in a given boiler. I find that the 
heating surface listed by manufacturers is not a safe guide. 
The measurement is there. But in one case I measured, 25 
per cent. of the surface given was not efficient, for the reason 
that it was placed so close together that there was no circula- 
tion between the heating surfaces. Yet the surface, according 
to measurement, was correct. 

A Member: Asa matter of fact, with push-nipple boilers and 
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header boilers, is not the water line at least an inch above the 
flues? 

Mr. Blackmore: No. I have made a practical test to deter- 
mine that point, and in every case where I made the test I 
found less efficiency where I carried the water above the flues 
than if it was below, and the efficiency varied in a certain ratio 
below. It seems to me absolutely necessary to have the water 
line below the top of the flue. 

Mr. Kent: How do vou account for that? 

Mr. Blackmore: I have tried to account for it in two ways. 
In a sectional boiler, where we do not carry pressure enough to 
hold the water down, there is an artificial water line. The 
water line being set at a point about four inches below the top 
of flues, the ebullition of the water really maintains an artifi- 
cial water line above those flues. When the water was car- 
ried above the flues the moisture in the steam was 3 per cent. 
greater than at a point 5 inches below the top of the flues. 
Of course the efficiency was correspondingly less, and such a 
boiler was so sensitive that it would prime very easily. 

A Member: Was that with the push-nipple or with the 
header boiler? 

Mr. Blackmore: The experiments I am speaking of now 
were really made with a header boiler, but I have every reason 
to believe the conditions are the same in both cases. With 
the header boiler you can carry it closer to the top of the flues. 
I have experimented with both, but each boiler was with a dif- 
ferent section, so I could not get results which could be com- 
pared. But one thing was demonstrated in the experiments, 
namely, that we could carry a little higher water line in the 
header type than in the push-nipple type. 

Mr. L. B. Sherman: I would like to ask Mr. Blackmore a ques- 
tion or two. On the first page of this paper it says: ‘‘ Many 
of the manufacturers give no measurements, in their cata- 
logues, of heating surface in boilers of their production, while 
some do give it, and in cases where it is given, the engineer can 
with some thought select a boiler suitable for his work without 
relying on the capacity as. given in the catalogues of the 
makers.”’ It seems to me in the first place we should know 
definitely what heating surface in the various constructions of 
boilers is to be counted as heating surface, as we have such a 
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variety of boilers on the market. What is to be considered as 
available heating surface in the cast iron boiler such as is 
usually made? I think, in regard to the majority of boilers 
on the market, that the man who was estimating for a building 
using any one of the boilers would have to give a good deal of 
“thought” to the boiler. I think he would have to take it 
down and go into a good deal of detail to find out what surface 
was in the boiler. Some seem to give a large amount of sur- 
face. But what is the real amount of effective heating surface 
to be considered? My idea in raising this question is to urge 
that it is very important to know what surface should be con- 
sidered as heating surface and available for effective work. 

Mr. Barron: Certain questions have come up in a little dif- 
ferent way from what I had intended to treat them. In rela- 
tion to what Mr. Kent said in criticism of the boiler which I 
described I have written down a few ideas. 

Mr. Barron then read the following paper: 

There is no important difference between high and low pres- 
sure boilers or between steam and water boilers. The slight 
modifications required by the particular service does not 
change the essential attributes except in the mind of the mere- 
tricious practitioner; free and unimpeded circulation being the 
first requirement. The boiler shown is defective in that re- 
spect—a vertical water tube is the only form—but having 


_ horizontal surface exposed to the fire in a measure compensates 


for this disadvantage, and with large fire surface in proportion 
to grate surface and low head room it gives economical working 
and cheap first cost. The super-heating device overcomes the 
defect of a tendency to prime; but this type of boiler is very 
liable to an unsteady water line and will not stand forcing with 
a quick fire or strong draft, but for ordinary or average slow 
working it isa good form. This type made of cast iron entirely 
with slip joints or drive fit joints, with access to every part for 
frequent cleaning, and with the strength and proportions of 
the old Harrison or Duplex, would be superior to the best boil- 
ers made to-day ; but there is not much room for advancement 
in boiler engineering except in refinement; as any good engi- 
neer can design a boiler giving 80 per cent. efficiency and with 
an economizer go per cent. The shell form and the cast sec- 
tional, which is practically the same, should be abandoned, and 
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the engineer should design only the water tube form and con- 
fine himself to vertical tubular modifications to meet the parti- 
cular requirements called for. 

Now in those sketches that Mr. Blackmore made, if you draw 
a circle round that boiler you have a sketch of a return flue 
boiler, or the Scotch marine boiler, or return tubular boiler. It 
is a type of boiler that has been evolved in years of work. The 
boiler I showed in the paper is not a boiler of free circulation. 
Mr. Babcock put it on record that that form of boiler would 
never be practical for power purposes. But is it good for cer- 
tain economical conditions for burning fuel, in my opinion. 
But this sketch here is a type of vertical boiler. It is a boiler 
with which I spent 12 years of my life. It is my idea of a verti- 
cal boiler in which the circulation is absolutely free. You can 
force that boiler, and you can put in more heating surface than 
in the ordinary forms. I have arranged that with an econo- 
mizer in the sketch. A man designing a heating boiler should 
arrange it with the economizer feature, and that would allow 
for an ordinarily good combustion, as has been explained here. 
My conception is that this shell type of boiler is entirely obso- 
lete, is dying out. (Laughter.) The great advantage of it, 
however, is that it allows free circulation, And in this form of 
vertical tubular boiler each tube is really a separate boiler, and 
gives absolutely free circulation, and in that way a boiler of this 
type has a great deal of reserve power. From what I have 
heard I do not think that the boiler question has been properly 
discussed, but it will come before us again at the next meeting, 
and the other features can be looked into. My contention is 
that my solution, The Boiler Trust, will solve the boiler ques- 
tion and the furnace question. These boilers and furnaces 
will be made in a short time by a trust, which will make stand- 
ard qualities. And they will solve a great many of the troubles 
that we have now, that is, such as the heating engineer has in 
selecting boilers. The heating surface will be given out with 
authority and the boilers will not cost any more than they cost 
to-day, but the purchaser will have to pay the price the trust 
asks for them. This will relieve the heating engineer of a 
great deal of responsibility in regard to the making of the 
boiler. 
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COOLING AN AUDITORIUM BY THE USE OF ICE. 


BY JOHN J. HARRIS. 
(Member of the Society.) 


Two days previous to the commencement exercises in the 
Scranton High School, June, 1901, the writer was requested by 
the Board of Directors to devise'some means by which the audi- 
torium could be kept at a comfortable temperature during the 
exercises and not become overheated. Time being short, the 
only resource left was by the use of ice. 

A rack was constructed in the fresh air inlet large enough to 
hold about 8 tons of ice, with several shelves having slatted 
bottoms, the frame being made from 2 x 4 inch hemlock studs. 
At 6 o’clock in the evening the ice was placed in the rack and 


‘staggered in such a way that the air was compelled to pass 


around and between the cakes of ice until discharged by the 
fan through the flues into the auditorium above, to mingle with 
the sultry atmosphere ; tempering, diffusing and maintaining a 
temperature that was most invigorating. The bottom or 
floor of the rack was made from matched pine lumber and 
lined with No. 28 galvanized iron, and drained by a 2-inch gas 
pipe. Two fans of the disk type are employed to ventilate 
this building, one 11 feet diameter, and an 8-foot diameter 
exhaust fan, located in the attic, the air being forced into the 
auditorium through a vertical flue at each side of the stage and 
from above the dressing rooms, foul air making its exit through 
the registers in the floor, and which are located in the aisles. 
The construction of this system admits of by-passing all the 
air intended for the building through the auditorium. 

That such an arrangement is necessary can readily be seen 
from the fact that the seating capacity of this room is goo, but 
on occasions of this kind about 1,400 persons gain admittance, 
filling every available space to overflowing. The outside tem- 
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perature was go degrees F., while the inside temperature was 
maintained at 76 degrees F. The humidity was normal, and 
at no time reached a point of saturation. That it proved 
satisfactory can best be demonstrated by the fact that the di- 
rectors were so well pleased that they desire the method to be 
used for the coming exercises, June, 1902. 

The size of the auditorium is 80 feet by 80 feet by 20 feet 
high. The amount of ice melted was, on June 11, 13,600 
pounds; June 12, 11,800 pounds; June 13, 13,000 pounds, 
making a total of 38,400 pounds melted during the three 
nights. The fans were designed to deliver 3,000,000 of cubic 
feet of air per hour under the friction of the ducts; the speed 
of the plenum fan was 100 revolutions per minute and that of 
' the exhaust fan 120 revolutions per minute. By the use of 
calcium chloride an absolute control of the moisture was main- 
tained. In the case of rooms cooled by means of ice, or by 
direct ammonia expansion, or by any refrigerating plant, cal- 
cium chloride permits of an easy regulation of the percentage of 
moisture, as it has a capacity to absorb three times its own 
weight in the moisture before becoming fully dissolved. The 
method of applying calcium chloride for this purpose is to dis- 
pose the same in shallow pans with perforated false bottoms, 
so as to allow the accumulated moisture to drain off and de- 
posit in the bottom of the pans, and they should be placed in 
the ducts where the rapid currents of air pass over the surface 
of the calcium. The commercial calcium chloride should be 
practically chemically pure, containing no chloride of sodium 
or chloride of magnesium, which, with the above purpose in 
view, are absolutely useless, having comparatively little affin- 
ity for moisture. . 


DISCUSSION AT THE ATLANTIC CITY MEETING, JUNE, 1902. 


Secretary Mackay: Mr. Harris mentioned to me that under 
exactly similar conditions of outside temperature and on the 
14th of this month, there were sixteen hundred in the room 
and he maintained 72 degrees in an outside temperature of go, 
and that as an experiment they added about five per cent. of 
salt with the ice this year and they found it an advantage, 
both in lowering the temperature and in reducing the melting 
of the ice. 
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The President: Gentlemen, you have heard the paper read 
and it is before you for discussion. I suppose Mr. Mackay, hav- 
ing had a talk with Mr. Harris, is his sponsor and will answer 
questions. Can Mr. Kent tell us anything on this subject? 

Mr. William Kent: Mr. President, I do not know anything 
about this subject from actual practice and therefore I am 
scarcely prepared to talk uponit. I have no preconceptions on 
the matter from experience, although I have a good deal of 
theory. This paper is like the little neck clams we get at 
Atlantic City—a good sample; but there is not enough of it. 
I suggest that the Secretary write to Mr. Harris and have him 
expand this paper and put in some more information. He 
tells how large the fans were, but does not give the velocity of 
the fans or the size of the room. There are several things that 
it is necessary to know in order to have a full comprehension of 
the paper. Another thing is that the humidity was normal 
and at no point reached the point of saturation. I would like 
to know what he means by normal humidity. It might have 
reached g5 per cent., which would have been uncomfortable. 
I know other attempts have been made to cool with ice and 
have failed on account of the excessive humidity. It seems 
that if you carry air that is normally near saturation into a 
chamber filled with ice, the escaping air will be thoroughly 
saturated. Then, if you bring that cold air which is thor- 
oughly saturated into a hall which has warm air which is near 
the saturation point, you will make a fog, a mist, and deposit 
moisture on the walls. If the original air fed to this apparatus 
was pretty dry, then he might have got these very successful 
results; but I think on another day or down nearer the sea- 
coast the thing might have failed altogether. I think we 
ought to go into this thing a little more, because certainly ice 
cooling and cooling by refrigerating machinery is going to 
come; but there is no proper method laid down in the books 
or transactions that I know of. I hope it will be seen in our 
Transactions before long. 

Secretary Mackay: There are two points in favor of this; 
one is, that they seem to have accomplished the work to the 
satisfaction of the school board to such an extent that they 
ordered it done in the same way the following year, and that 
this year they have accomplished better results by the applica- 
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tion of salt, which they had not used the previous year; as to 
saturation, there seems to be no objection in regard to that; 
that is, it does not reach a point where there would be an ob- 
jection. It is a practical application of the cooling of a room, 
and a room that was intended ordinarily to be occupied by goo 
people was occupied by almost double that number, 1,600. 
Still, with an outside temperature of go degrees, it was not 
unbearable, and there was no necessity for the use of fans with 
a temperature of 72 degrees inside. 

The President: Was it the same school board? 

Secretary Mackay: The same school board, yes. A gentle- 
man I was talking to to-day said he had been on the board 
some eight or ten years. 

Mr. Broomell: It seems to me that it is a good deal easier to 
design an apparatus that will cool a room, than it is to design a 
school board that will pay the bill. My friends Mr. Wolfe and 
Mr. Wilson will remember a little experience we had in York 
with a school board. I am sure that school board would not 
have been willing to pay for eight or ten tons of ice at $5.00 or 
$6.00 a ton to cool a schoolroom. The great point is to get 
the school directors who are willing to spend $40 or $50 a 
night to coola room. I think they are harder to design than 
the apparatus. 
~ Mr. Blackmore: Mr. Kent’s remarks in regard to the paper 
are very timely. This is peculiarly a question that ought to 
be developed by the miembers of this Society. I think we 
suffer nearly as much in the summer time from over-heat as 
we do in the winter time from lack of heat, and the agitation of 
this subject, I think, is quite pertinent at this time. I quite 
agree with Mr. Kent that the data given to us are very meagre. 
If the paper could be referred back and enlarged upon for our 
next meeting I think it would be a move in the right direction. 
We should know how many cubic feet of air were handled, 
what the temperature was outside, and the humidity in the 
atmosphere outside. We should know then how the air was 
taken out of the room, and what difference it made to the 
moisture of the air. I presume these records were not noted 
by the man who cooled the room. His main object was to cool 
the room and there he stopped. It would be very interesting 
to know if the course of the currents were the same when they 
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were cooling as when they were heating. They naturally 
would be exactly contrary. There is nothing in this paper to 
show that there was used any different method of putting air 
in than when used in heating the building. When the air was 
cooled in the room the air would naturally falldown. In heat- 
ing it is the reverse. There are so many points that could be 
brought up in a paper of this kind that it will have to be more 
thoroughly digested. If the gentleman who wrote the paper 
would take the matter up and analyze it and put it in a form 
for our annual meeting he could do a good work. I think my- 
self that a refrigerating plant could be added in connection 
with what we call a hot-blast plant at a reasonable cost, which 
would very much improve the apparatus that we are now 
introducing. 

Mr. Wolfe: As Mr. Broomell has said, a refrigerating plant 
sufficiently large for a school would be prohibitory because the 
cost would be fifteen or eighteen thousand dollars. That 
would settle it in the mind of any school board in the country. 

Mr. Kent: The most important field in which this refriger- 
ation would be likely to be applied is in certain wards of hos- 
pitals. As in the case of President Garfield’s illness before his 
death you know there was an attempt to cool the room in 
Elberon, which I believe was somewhat successful, but in de- 
signing modern hospitals there ought to be some rooms in the 
hospital that should be adapted to be cooled in the case of 
certain patients dangerously ill whose life might be saved by 
lower temperature. They may have a hundred degrees in the 
shade, and it is pretty hard on sick people. In some cases 
their lives may be saved by having a refrigerator room. So it 
would be well for this Society to look into the question of how 
they could refrigerate rooms. 

Mr. Addams: Keith’s Theatre in Philadelphia is constantly 
cooled by iced air. lam told they use a ton of ice for every 
performance, that is twice a day, and people speak about it as 
being a success. I think this is the second season. People 
go there on hot days and remain comfortable and cool, and 
have no unpleasant effects from it. The ice probably costs 
them two to three dollars per ton, which makes the operating 
expenses reasonably economic. 

The President: Is there any gentleman from Philadelphia 
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here who can give us any information in regard to that fact? 

Mr. C. M. Stokes: I do not know how the plant is operated 
as I have never been in it, but I have been in the auditorium in 
pretty warm weather. In fact I go there on a hot day to get 
cooled off. You can look down the floor register and see the 
ice in there. 

Mr. Sardou: I understand that Keith’s Theatre is cooled by 
natural induction. They place a little ice under the floor or 
beneath the registers and allow natural draft to do the work. 
The windows above create the only draft that they have 
there. 

Secretary Mackay: The Broadway Theatre in New York 
has been cooled with ice for ten or twelve years. I had occa- 
sion some nine years ago to investigate it in connection with a 
theatre that was going to be built in Massachusetts, and went 
through it with a gentleman who was interested in the Massa- 
chusetts theatre. The manager and engineer reported that 
it had proved very satisfactory. They have a blower system 
for the inlet of air but they have no positive means of outlet, 
and they merely place the ice in an adjoining chamber to the 
heater, force the air through it and admit it through the ordi- 
nary registers. I have never heard any complaints of it. I 
have been in the theatre a good many times and found it cool 
and ,;comfortable when it was very oppressive out-of-doors. 
But I did not make any record or tests or anything of that 
sort. But they have continued for some twelve or more 
years to cool this building with ordinary ice. The chamber 
that the ice is enclosed in is an ordinary wooden trough with 
slats. The air is passed in through and around the ice, and the 
ordinary ducts that are used during the winter months for 
conveying heated air through the building are used in summer 
to convey the cooled air to the register, but they have no posi- 
tive exit for the air. They have the openings around the 
chandelier in the centre and then the ordinary openings such 
as doors or windows, but no positive exit in the winter or sum- 
mer for the ventilation, and that system has been very satis- 
factory both as to temperature and no complaint on the point 
of saturation. 

The President: Is there anything further to be said? Does 
Mr. Kent wish to incorporate his suggestion in a motion that 
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the subject matter be referred back to Mr. Harris for enlarge- 
ment and for data on the subject? 

Mr. Kent: I second the motion. Someone else made it. I 
second it. (Carried.) 


DISCUSSION AT THE NEW YORK MEETING. 


The President: You have heard the paper read. It is be- 
fore you for discussion. 

Mr. Kent: I regret that Mr. Harris is not here to answer 
questions, and I suggest that the Secretary write to him before 
the paper is finally published and have him add a few things 
to it—to show, for instance, the amount of chloride of calsium 
used, the size of the pans, and the cost of absorbing moisture 
by chloride of calcium. Also how he is going to secure that 
the chloride of calcium is pure without having a chemist 
analyze it. And I suggest, further, that the subject of refrig- 
eration be made a question for discussion for some future meet- 
ing. I offer that as a suggestion to the Board of Governors. 

The President: Will Mr. Kent prepare his questions and 
put them in the hands of the Secretary? 

Mr. Kent: I will. 

Mr. Harris [added since the meeting]: Any student of 
chemistry can determine the purity of calcium chloride. The 
commercial product, as turned out by the Solvay Process 
Company, will be found practically chemically pure. It is 
shipped in 635-pound iron drums, which are well painted with 
asphalt varnish, so that it can be stored in any place for 
present or future use. 

The trays were made from galvanized iron, nailed to wooden 
bottoms. A false bottom was placed in each tray, allowing a 
space of one inch between them for the accumulated moisture 
to drain off. The size of the trays is 6 inches high, 18 inches 
wide, and 4 feet long. They were placed in the duct upon 
ordinary carpenter’s scaffolds. The quantity of calcium 
chloride, as well as the number of trays, should be determined 
by the volume of air and the required humidity. A whirling 
psychrometer was used in this case for that purpose. The 
trays containing the calcium chloride were placed in the duct, 
one at a time, until the desired result was obtained. 
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Calculation for cooling the auditorium was made as follows, 
and may be of interest for comparison, etc. Space to be 
cooled equalled 128,000 cubic feet; air of the room to be 
changed every 10 minutes, or 128,000 divided by 10, equals 
12,800 cubic feet per minute; air entering the ice rack at go 
degrees Fahrenheit, and the room to be cooled to 70 degrees, 
or a drop of 20 degrees. Density of air at 90 degrees equals 
.072, hence the weight of the air equals 12,000 X .072 X60 = 
55,296 pounds of air per hour. 

The specific heat of air at constant pressure equals .2375, 
hence to cool the air 20 degrees will require the abstraction of 
55,290 X 20X .2375 equals 262,656 B. T. U.per hour; heat given 
out by 1,400 persons equals 560,000 themal units per hour; 
heat given out by 123 incandescent electric (16 c. p.) lights 
equals 196,800 thermal units per hour, hence 262,656 plus 
560,000 plus 196,800 equals 1,019,456 B. T. U. per hour. 

1,019,456 
142.2 + 38* 
or 5657.359 pounds of ice per hour. As the apparatus was 
used three hours each night, the total amount melted would 
equal 16,972.077 pounds. 


The latent heat of ice is 142.2, hence it will require 





* Temperature of the resulting water from 32 degrees to 70 degrees equals 38 
B. T. U. to be added to 142.2. 

















CXI1I. 
TOPICAL DISCUSSIONS. 


TOPIC NO I. 


** In the manufacture of radiator nipples should steel, wrought iron, or malleable 
iron be used to insure the greatest durability?” What is to be said on that 
subject ? 


Mr. Dean: If there is no objection, I would like to have 
added to that list cast iron, the radiators themselves being 
made of cast iron. 

Professor Carpenter: Our experience with radiators in 
Cornell University, where they have been put together either 
of steel or wrought iron, has indicated that those materials 
were not suited for such uses. They give out very quickly. 
Very frequently you find them with holes in them and quite 
recently our superintendent of heating has had to take a great 
number of radiators apart and change the nipples, although they 
have only been in use a very few years. Our superintendent 
of heating, Mr. W. C. Dean, who is a member of our Society, 
suggested in connection with this topic that he believed that 
copper might prove a very suitable material for this purpose. 
I myself have some doubts of its being durable in this position, 
because I think we might possibly have a galvanic couple set 
up which would produce electrolysis, but otherwise it might 
be a good material to use. It is certain that steel or wrought 
iron is very poor material to connect the sections of the radia- 
tors with. 

Mr. Sherman: I would like to ask the Professor whether 
those nipples that were taken out were steel or wrought iron? 

Professor Carpenter: In some instances they seemed to 
have been steel and in some instances wrought iron, usually 
wrought iron. I think we have very few radiators in which 
steel was used, but in both cases the metal seemed to have 
failed. 
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Mr. Kent: I would like to ask Professor Carpenter if the 
corrosion was in the threads of the nipple or in the body of the 
nipple itself, and if in the body of the nipple, why should the 
nipple deteriorate any faster than the pipe to which it was 
connected ? 

Professor Carpenter: The corrosion has generally been from 
the inside and in the form of quite minute holes which worked 
their way downward or on the inside upward, usually occur- 
ring on the lower portion of the nipple, I think almost all in the 
lower portion of the nipple. We have had some pin-holing 
effects in some of the pipes in the buildings. It has taken 
place to quite an extent in some of the buildings, and in my 
opinion it is due to the same cause, viz.: the action of the very 
pure water which is found in them on the wrought iron which 
composes the nipple. 

Mr. Sherman: How long have those radiators been in use? 

Professor Carpenter: Last winter and the winter before a 
good many radiators went out in the Law building; that buiid- 
ing was built, I think, in 1896 and has been in use ever since. 
That would be about five years. We have also had it occur in 
some of the older buildings, but it gave particular trouble in 
that one building. 

Mr. Jellett: That might be produced by two causes. The 
first is that there is always some little water in the opening 
in the base of a radiator. It is never at the bottom of the 
casting. All metal of this kind deteriorates very much more 
quickly under the action of hot water than it does with 
steam. Then again the nipples are purposely made quite 
thin in order to be easily put in place and the sections re- 
newed. I think the principal cause is the same that we have 
all found in underground return pipes due to the action of the 
hot water on the metal. I think the same cause holds good 
in the radiator. 

The President: Can Mr. James Mackay of Chicago give us 
any light on the subject? 

Mr. James Mackay: We, in common with other radiator 
manufacturers, have used a pressed steel nipple, but unfortu- 
nately it was light weight. Those nipples deteriorate in from 
4 to 7 years to such an extent that a radiator assembled with 
them will fall to pieces. 
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We are now using a very much heavier nipple made from 
seamless drawn tubing which we believe will be durable. I 
have, however, seen extra heavy steel and wrought iron pipe 
used for connecting radiators, placed in some cases between 
the valve and radiator, and sometimes between the valve and 
risers. These are usually short nipples placed where a small 
pocket was formed. I have seen these nipples cut out as 
though chased out on a planer to such an extent that they 
leaked. This I attribute to the action of condensed water. 

The same thing applies to an extra heavy right and left 
screwed nipple, used on radiators. I have seen many such 
nipples cut through by the action of condensed water. 

Latterly we have been using malleable iron nipples, and I 
believe such nipples the best, because they will not deterior- 
ate from the action of the water. They possess flexibility, 
and there is no reason why they should deteriorate. I know 
of some malleable iron nipples used in this way for twelve 
years and which are apparently as good now as when installed. 

Mr. Dean: I would like to ask if the casting of the radiator 
deteriorates with the nipple? 

Mr. Mackay: The casting is as good as it ever was. 

Mr. Dean: Don’t you think cast-iron nipples would be all 
right? 

Mr. Mackay: While with something like copper, malleable 
iron or wrought iron there is a certain amount of elasticity, 
there is no flexibility to cast iron. It breaks easily. While 
cast iron has been used, it has been found to break the loops in 
assembling radiators. So far as resistance to corrosion alone is 
concerned, there can be no fault to find with cast-iron nipples. 

Professor Kinealy: I had occasion two or three years ago to 
look up the question of the life of steel and wrought iron sub- 
jected to the action of pure water and I looked into this ques- 
tion and I found that experiments had been made to determine 
the life of steel and wrought iron when subjected to distilled 
water, and it seems that wrought iron, pure wrought iron, will 
last longer. The purer the iron, the longer it will last. A 
small amount of carbon shortens the life until you approach 
the condition of cast iron. What that amount of carbon is, 
what the percentage of carbon is that must be in this pure 
wrought iron before the action of distilled water ceases to be- 
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come excessive, I do not know, and I was unable at the time to 
find any experiments that would give mé that information. I 
was hunting for a sheathing for steamboats to be used in the 
Mississippi River that would not deteriorate when exposed to 
the Mississippi water, and that led to finding what I say I did 
find. 


TOPIC NO 2. 


‘* In proportioning boilers for heating purposes, should the boiler be proportioned 
to the building to be heated or to the radiation provided?” 


Mr. Kent: Mr. President, I should say that the thing to be 
done is to heat the building, and the boiler should furnish as 
much heat as the building itself will radiate. There should be 
enough radiating surface provided to deliver that amount of 
heat into the rooms. The boiler should be proportioned to the 
building, but of course the radiating surface should be also 
proportioned to the building and both should be proportioned 
to each other. But as there is a good deal of guesswork about 
the amount of radiation put in a building, different people 
having different ideas, the thing to do is to proportion the boiler 
the amount of heat to be generated, and that is determined by 
the building and by its exposure. 

Mr. Rockwood: The proportioning of the furnace to the 
building is a problem which involves some other conditions 
besides question of how much heat is to be evolved in the fur- 
nace, as every one knows. In the first place we have the deep- 
rooted and ineradicable belief on the part of the householder 
that when you “‘force’’ the fire, you are wasting coal. When 
he can see a fite that is only partly alight, which is in the act of 
making gas a$ in a gas retort so that you can see a blue flame 
flickering on the top of the anthracite coal, with the upper door 
opened and the lower door shut, he feels that he is saving coal; 
and I find you cannot shake him in that view, no matter what 
you say or what you do. You are either “too scientific’ for 
him or else you are “against common sense.’’ Of course it is 
very obvious from the scientific point of view’and the point of 
view of fact, that the highest economy comes with the highest 
fire-box temperature; but in practice you will run against the 
snag that with a small area of grate surface and a hot fire it 
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takes all a man’s time to keep the fire going. That is, if you 
want to maintain a high fire-box temperature you have got to 
have a relatively small grate and have the fireman put in a 
little coal often. He will have to spend his entire time at the 
mouth of the furnace on a cold day, and perhaps the coal saved 
by economical combustion is worth less than the extra time 
required of the fireman. It is often the case that the janitor 
of a building works nights and takes care of the fire in the day- 
time. I have no doubt it is the general experience that this 
is the question—the length of the intervals of time between 
firing—which decides how big the fire-box shall be. I am 
called as an expert witness in a case now. There is a row on 
between the owner of an apartment house and the steam heat- 
ing contractor. The owner of the apartment house says that 
the furnace is not large enough, because it takes his man all his - 
time going to the fire to put coal on it, and secondly, because 
he has to force the fire. Undoubtedly he is right in the first 
and wrong in the second contention, and I am trying to do the 
contractor justice and yet settle in my own mind how long an 
interval of time is reasonable between the appearances of the 
fireman on his job. He has to go now about eight times in ten 
or twelve hours in zero weather. Is that reasonable? On the 
other hand, it is economy. There is no question but that the 
heater will make steam with a fairly cold house, starting in 
with all the radiators barely warm, as was the case when they 
made the test the other day. His contention is that the heater 
is big enough. The householder’s contention is that it is not 
reasonable to require the man to go so often to the furnace. So 
that, as I have said, the question of how big a fire should be is 
a practical question to be determined on the consideration of 
how long a time between firings should be allowed to intervene. 

Mr. Kent: I would like to ask Mr. Rockwood to discuss the 
subject here in the paper whether the boiler should be propor- 
tioned to the building or to the heating surface. 

Mr. Rockwood: I am trying to talk about that. If it is 
proportioned to the building there are some considerations to 
come in besides that. 

Mr. Harvey: I would like to ask Mr. Rockwood if he knows 
the proportion of the boiler to the amount of radiation he has 
got to supply? 
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Mr. Rockwood: I do not recall now. It was about two 
months ago. I have neyer seen the thing before or since. 
While I knew it then, I have forgotten it now. My recollec- 
tion is that we took the catalogue of manufacturers of heating 
apparatus, of which there are two or three. (Laughter.) We 
took their own word for how much heating surface should be 
reasonably allowed for a heater of the size used in this apart- 
ment house and in the case described the heater is about 25 
or 30 per cent. too small—according to those catalogue figures. 
(Laughter.) Nevertheless, the heater will do the work if the 
fire is hot enough. 

Mr. Harvey: I should call that about 50 off. 

Mr. Kent: I think Mr. Rockwood is on the wrong side of the 
question. If he had only been retained by the other man— 
(Laughter). 

Mr. Sherman: This topic seeks to ascertain whether the . 
boiler should be proportioned to the building or to the radia- 
tion in the building, and it seems to me that there have been a 
great many errors made in proportioning boilers to radiation, 
and I would like to know from the experience of some of the 
members if they have had the same experience where they 
have proportioned the boilers to the building. 

Mr. Harvey: Mr. President, there was a case that I was 
interested in once, in running a steamboat, which illustrates, 
perhaps, better than could be done in any other way that I 
know of, the difference in the economy in forcing a boiler and 
running it at its natural and its best point of economy. I 
could take a steamboat that would run ten miles an hour. I 
could force that boat to 12 miles an hour. It cost about as 
much more power to run the other two miles of-the 12 as it did 
the first 10 miles. Now that will give you some idea of what 
the actual results were in the quantity of steam consumed in 
having to make that much more steam in the same time, and 
of course the steam was all being used up in the extra revolu- 
tions of the engines, and I have found in heating buildings 
pretty near the same results in regard to heating boilers. 

Mr. Jellett: Mr. President, it seems there is another side to 
this that has not been touched on. I don’t know who sug- 
gested the question, but between the two sides of the ques- 
tion I should take the side that the boiler should be propor- 
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tioned to the building. Assume that there is insufficient 
heating surface in the building, the rate of condensation is 
much more rapid. Assume that the radiators and coils in that 
building are in a bath of air which has a uniform temperature 
of 70 degrees, the rate of condensation per square foot is one 
thing. If the surrounding air is say not more than 55 degrees, 
the rate of condensation is much greater, and if you proportion 
the boiler under those conditions to the square feet of heating 
surface in the building then your boiler is too small for the 
work. If you proportion the boiler to the building itself and 
there is insufficient radiating surface, it is a matter of adding 
sufficient surface to improve the conditions; or, in the other 
case, it means to tear out the entire system. I think the mem- 
bers ought to keep that clearly in mind—the effect on the 
radiation of placing it in a room of 70 and in one of 50 or 55. 
There are very different results to be obtained from surround- 
ing the radiators with a bath of air 15 or 20 degrees lower than 
is commonly used. 

Mr. Sherman: I had a little experience in connection with a 
boiler that was sold and put in by a heating engineer of limited 
experience, although he was well associated and should have 
had a good training. The boiler was a 1,200 foot boiler, so 
tated. He put in the building about a thousand feet of coil 
and about 200 feet radiation and thought the boiler ought to 
do its work. I asked him what he would do if he had put in 
all radiation, what quantity of radiation? He said naturally 
he would put in about 1,500 0r 1,600 feet. I said, ‘‘ Would you 
expect the boiler to do the work?’’ He said he would. But it 
did not, and they put one in later, a boiler rated at about 
1,800. 

Mr. Vrooman: It appears to me to beacatch question. In 
the first place you are asked to supply a boiler to heat a build- 
and in the second place you have a certain amount of radia- 
tion supplied. Now, then, all the heating contractor has to do 
is to supply a boiler that is sufficient to heat that building and 
if the amount of radiation is not sufficient then he has another 
contract on his hands. 

Mr. James Mackay: I know of a case where a manufacturer 
sold a boiler which was specified by a firm of architects who 
had proportioned and specified the amount of radiation for 
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the building. They specified 1,200 sq. ft. The heating con- 
tractor purchased from said manufacturer a boiler with a 
capacity of about 25 per cent. greater than the number of 
square feet of radiation specified. 

The apparatus failed to heat the building, and the heating 
contractor immediately made the claim that the boiler was 
too small. The manufacturer looked the matter up and 
ascertained that the building required at least 2,200 sq. 
ft. of radiation. The contractor ordered another boiler 
of the same capacity and installed it alongside the original 
boiler, without increasing the amount of radiation in the 
building. 

The contractor claimed the boiler originally sold was too 
small to do the work and was overrated by the manufacturer, 
using as an argument the fact that the two boilers with the 
1,200 ft. of radiation were now heating the building. This 
demonstrated to the satisfaction of the contractor that the 
boilers were overrated and for that reason he refused to pay for 
the second boiler. The manufacturer simply submitted to an 
injustice. 

This, in my mind, is a case where, through an error in judg- 
ment on the part of the architects specifying the radiation, 
the quantity used was too small for the exposures and is a case 
where the boiler should be proportioned to the building and 
not to the radiation. If the radiation had been intelligently 
proportioned, it would have been perfectly safe to proportion 
the boiler according to the radiation. 

The whole question is one involving incompetent specifica- 
tions. If original specifications are prepared by engineers 
who understand their business, question as to whether the 
boiler should be proportioned to the radiation or to the build- 
ing would be entirely eliminated. The plan of rating boilers 
to a given amount of radiation is based upon the proviso that 
sufficient radiation for the exposures be used and if this is 
done, no trouble can ensue; but, if through incompetency too 
small an amount of radiation is employed, the same incom- 
petency would, if proportioning the boiler to the building, 
make the same error. 

It is just as difficult to rate a boiler to take care of a given 
exposure as it is to take care of a given amount of radiation. 
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Exposures vary with different buildings just as much as radia- 
tion varies. 

Professor Carpenter: I have studied this question some 
little time and I believe I now understand why the question is 
asked. In nearly all the boiler catalogues the boilers are 
rated not in reference to the size of building it will heat, but in 
terms of the radiation it will supply. Now I think the man 
who put this question wished us to condemn that practice, and 
if he did, he has certainly been successful. 

Secretary Mackay: I would like to relate one or two experi- 
ences coming under my notice. One was a concern of manu- 
facturers in this city who manufactured both steam and hot- 
water boilers. The demand for the hot-water system was 
large, but the objection was that it took more radiation than 
steam, and the objection in the minds of these manufacturers 
was that the large radiators interfere with the instalation of 
the plant. They concluded they would advocate a scheme of 
placing hot-water radiation of steam sizes in buildings, place a 
boiler in connection with this radiation, and put it under press- 
ure and so attain a higher temperature. But the mistake they 
made was this: in a building that would require 500 feet of 
steam radiation or 750 feet of water radiation, they put in 500 
feet of water radiation and ordinarily would require a 750 foot 
net-rated water boiler to be of actual capacity if they had suf- 
ficient radiation. But they put in a 500 foot boiler, a safety 
valve on the expansion tank and expected to get pressure. 
They got pressure, but did not get temperature. The result 
was that the boiler which was proportioned to the radiation in 
the building did not heat the building and they actually re- 
quired a boiler that would carry 1,000 square feet of hot-water 
radiation before desired results were obtained. 

I knew of another case where the manufacturer of a boiler 
placed one in his building with four square feet of grate area 
and 800 square feet of hot-water radiation. The boiler proved 
economical and efficient, but as a means of advertising he 
placed too square feet of radiation on the sidewalk outside of 
his building. He connected the heater to it with a two-inch 
flow and return main, and he found that his boiler which was 
large enough to heat his building requiring 800 feet of radiation 
would not supply 100 square feet of radiation out on the side- 
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walk. So it makes a difference how much radiation you place 
in a room in proportion to its size and exposure as to what size . 
of boiler is required. Some manufacturers say that a 500 foot 
boiler will heat 500 square feet of radiation whether you put 
this radiation in a room 10 feet square or ina1ro acre lot. It 
won't do it, and my opinion is that the boiler should be pro- 
portioned to the building regardless of whether the radiation 
was properly proportioned or not. 

Mr. Barron: Mr. President, this is an extremely interesting 
question, but I am afraid it is getting commonplace. The 
thing that interested me was Mr. Rockwood’s remark about 
the high combustion in the furnace, and Mr. Harvey’s remarks 
about having reserve capacity and the difficulties you meet 
with when you are forced to explain the chemistry of combus- 
tion to donkeys. There is where you meet the practical condi- 
tions that surround a question of this kind. You have got to 
proportion everything right. You have got to have your 
heating surface, boiler and chimney right. 

My friend Connolly says the whole subject has got to be 
based on the judgment of the engineer and that the propor- 
tions are all stereotyped in the text-books. But I am particu- 
larly interested because Mr. Harvey takes an antagonistic atti- 
tude to Mr. Rockwood’s statement that when you put in a 
boiler a little small and you force that boiler, according ta Mr. 
Harvey’s statement, you do not get as good economy as when 
you put in a boiler twice the size and run toa slow fire. That, 
I think, would give the general public the suspicion that their 
common sense is better than your talent and skill. You take 
an ordinary layman who does not know a thing about engi- 
neering and he will lay down that your fire is all right and the 
draft is all right—when you know the fire pot is a gas retort 
and too slow; when you have designed a boiler on an economi- 
cal basis you must have quick combustion. I know some of 
the gentlemen think you want to put in as cheap a boiler as you 
can. That may influence you also. But you can also put ina 
boiler too large. Iam sure Mr. Harvey will get up and tell me 
a boiler cannot be too large. That is a conception we ought to 
get rid of. A man can put in radiators too large or pipes too 
large, and there is no question but that in all our proportions 
most of us put in everything too large, which is not good engi- 
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neering. The man that tries to put in things right and gets 
them too small; the other man of large ideas says it is too 
cheap, the boiler ought to be larger, the radiation ought to be 
twice as much. That is the conception we ought to get rid of. 
Buildings vary. One building will require twice as much radia- 
ting surface and twice as largea boiler as another. But I mean 
talking on general principles, that the contention of the ordinary 
person you meet outside is that the fires should require almost no 
attention, and if they have slow combustion, it is economy. The 
engineer knows that the highest economy is when your fire 
is bright and when you are almost forcing the fire. That is 
the way to burn fuel and not make a gas retort of your furnace. 

Mr. Harvey: I always like to agree with Mr. Barron. 
(Laughter.) In the first place, while I made that statement 
about the great consumption with the extra two miles, I did 
not tell you that the smokestack was pretty near red-hot. And 
a large percentage of the heat was going up the chimney in- 
stead of being utilized, because the capacity of the boiler could 
only absorb so much heat, The balance of the heat had to get 
away, and that was how we were enabled to get that extra 
steam by just keeping the largest amount going up the chim- 
ney. So that is exactly the case as has been stated when 
you have a boiler that you have to fire eight times in ten 
hours—I think that was the statement of Mr. Rockwood. If 
you have to do that there is certainly a tremendous lot of heat 
going away without giving any results. 

Professor Carpenter: It seems to me, Mr. Harvey has made 
his point very clear. But in the discussion I think it is quite 
evident that both Mr. Rockwood and Mr. Harvey were right. 
In order to get perfect combustion we want the highest possi- 
ble temperature. In order to get complete absorption of the 
heat we want the lowest possible temperature in the stack. 
Those two things are quite antagonistic sometimes, and it is 
necessary in order to secure the best economy to have perfect 
combustion, and also a very large proportion of the heat ab- 
sorbed. If we secure one at the expense of the other we get 
poor results. This, of course, requires good proportions. 

Mr. Rockwood: I do not want to be tedious, but I recall to 
my mind a practical illustration of the point which I made in 
what Mr. Kent called my irrelevant talk. There was a plant 
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in the Worcester City Hospital consisting of five return tubular 
boilers, 60 inches by 14 feeteach. There was no indirect radia- 
tion in the hospital anywhere. The fires carried under those 
boilers were of the class that I described. The fire doors were 
open most of the time and the ash pit doors were closed most 
of the time, and there was this pale blue flame visible nearly all 
the time. The janitor could do a great many things besides 
supply coal. I came along and put in a central boiler plant 
with only two boilers in it, although we had a large new build- 
ing to heat in addition to the work required of the five old boil- 
ers. We put in entirely indirect fan radiation and ventilation 
throughout that hospital. The hospital never had been heated 
under the old régime higher than 60 degrees with the thermom- 
eter at zero outside. It now has not been lower than 68 to 
70 in zero weather. The fact I wanted to bring out is that the 
coal consumption with the new arrangement is substantially 
what it was with the old arrangement as nearly as would be 
possible. I only use one boiler most of the time. They have 
another boiler which they can use in severe weather. The fires 
are white-hot inside those furnaces. There is an economizer to 
heat water that is used in addition. They do nearly three 
times as much heating in that hospital as they did before and 
they don’t burn any more coal. They want to know why it is. 
The scientific reason is that we now make carbon dioxide in- 
stead of carbon monoxide in these fires. We burn our gas 
after we make it in the furnace. When you havea dull fire you 
simply manufacture a combustible gas. 


TOPIC NO. 3. 


‘* Are there advantages in the use of hot-air furnaces with-fans and motors for 
heating churches, public halls and similar large buildings not used continuously, 
from the freedom from freezing, the positive distribution of air, better ventila- 
tion and simplicity of management, and if there are, what types of fans, motors 
and furnaces are best adapted for the work ?” 


NO DISCUSSION. 


TOPIC NO. 4. 


‘* To what extent shomld the advanced and successful engineer place his knowl- 
edge and experience at the disposal of those who might need it ?” 


Mr. Barron: I had written out a little discussion on that 
topic, but I cannot find it. The substance of it was that it is 
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the duty of every engineer—not only a duty to mankind at the 
present time, but to mankind in the future—to place his knowl- 
edge at their disposal. What will be thought of the man a 
hundred years from now who withholds information in his pos- 
session? Ina little while we will all be dead. The ablest men 
in the world at all times have been men who were only too anx- 
ious to give away everything they knew. A man by giving 
gains a great deal more than he gives. I think the highest 
type of engineers throughout the whole wurld have always been 
men ready to give to mankind everything they knew, every- 
thing they learned from their experience; and to put it on rec- 
ord for the benefit of those who were to follow them. The 
finest illustration of that spirit among scientific men to-day is 
perhaps Professor Lorenz. There is a man who has wonderful 
skill and scientific ability, and who puts it at the disposal of all 
mankind. It is a beautiful illustration of the advanced ethics 
of the medical profession And the standard is just as high, or 
should be, among engineers. I cannot for the life of me see 
how any one can conceive the idea of withholding information 
of any kind. There are commercial reasons in commercial 
transactions due to our competitive state of civilization, but 
that state is passing away. And in regard to a number of the 
problems that we were discussing last night at the dinner we 
may believe that the coming time will solve them. The men of 
the future will laugh at the conception of such a question as 
this being offered to a technical society, that any man should 
withhold anything he knows from his fellows. The best illus- 
tration that I think Americans have of this liberal spirit is 
found in the essays of Ralph Waldo Emerson, who insisted 
on the necessity of every man to say what he thinks. No mat- 
ter what the result may be, if he honestly thinks it to be true at 
the time, he should publish it,. 

Mr. Bolton: There are two ways, I suppose, of regarding this 
question, and the crux of the matter is at the end of it: It is 
rather difficult to find out who does need this information and 
experience. Most of us are accustomed, as we meet a friend, 
to be asked, ‘“‘What do you know?” But if you let out 
all you know then you are apt to lose a good deal of 
time and gain a good deal of experience in sidewalks. But 
from a practical point of view the consulting engineer is very 
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often rather hard put to it to know what he'shall do, when 
those who most need his experience and knowledge come to 
him and desire to get it, but do not desire to pay forit. Itisa 
little hard to withhold any information that you are very will- 
ing to give out, and yet when you see your bread and butter 
depending on it the secondary consideration comes in with 
considerable weight. All that, of course, is simply the selfish 
way of looking at the matter. 

Mr. Kent: The man who most needs it is the rich client, who 
is perfectly able to pay for it. And there are a lot of such men 
trying to get information out of engineers which the latter 
have spent years in obtaining, and they try to get it for noth- 
ing. I have had men deliberately trying to get information 
out of me which they ought to pay for. In regard to giving 
away information, if I was in trouble I would go to Mr. Bolton 
and ask him without any hesitation, ““‘What would you do 
with it?” And would he do the same with me. But a rich client 
comes along and he is in trouble and wants information, and 
he has plenty of money to pay for it. And I do not think he 
has any business to expect the consulting engineer to give 
information for nothing, any more than Mr. Armour of Chicago 
had any right to expect that Dr. Lorenz should come from 
Vienna to operate on his daughter for no fee at all. But then 
Dr. Lorenz gave his information about his method of treat- 
ment to the world. Those things are exactly right—that he 
should give his services for a big fee to one man, and the same 
services free to the world where there is no such ability to 
pay. 

Mr. Bolton: I had not quite finished: That is a difficulty 
which one is often confronted with and one modern invention 
has contributed largely to it, and that is the telephone. Our 
friends the architects are very much given to the use of the 
telephone, and it is very hard not to answer when you are 
asked a plain question. I was going to say that I think that 
among brethren of the same profession we already practise the 
same ethics as the medical profession, and are willing to give 
and receive information. I have always made it my special 
pleasure, when meeting other engineers, to tell them all I 
know about what I have learned, and I have had the pleasure 
of receiving information in return from them. I think, there- 
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fore, the answer to this question in the form that I have raised, 
as to who most needs it, would be, that the advanced and suc- 
cessful engineer might properly place his knowledge and ex- 
perience at the disposal of others of his own kind. 

Mr. Kent: I want to make a special illustration of a particu- 
lar case. I have given to the world freely all I know concern- 
ing combustion and fuel, and I have written it in papers for the 
last twenty years, in transactions of societies, and have written 
it ina book; and I am free to tell you everything I know about 
fuel and combustion and heat units. But when a man comes 
to my office and says: “I want your information upon a cer- 
tain new process of combustion; what do you charge for it?” 
I put my figure at such a high price that he is not apt to pay it. 
I know he wants the information for commercial reasons. One 
time I gave a man information and charged him a hundred 
dollars for it, and he handed me the check and said tome: “I 
am glad to pay you for it. I would rather pay that one hun- 
dred dollars than put ten thousand dollars into this invention.”’ 
I said to him: “My information could be expressed in a few 
words—the thing is a swindle and a humbug. Shall I give you 
a written opinion?’ “Oh, no,” he said, That opinion was 
formed after an hour and a half of work that day, but it had 
required years of study and the knowledge of the complete 
theory of the subject in order to be able to form it. And he 
was perfectly willing to pay one hundred dollars for it, but I 
have not found any one willing to pay so much since. I told 
the man that would be my charge, but that if I had to make a 
test it would be $250, plus all the expenses, and the expenses 
of the chemist’s investigation; that that would be a pretty 
high price for the whole thing, but that he had better pay that 
than spend ten or twenty thousand dollars in experiments for 
himself. At the same time these opinions, for which we ask 
high prices, are free to our professional brethren. 

Mr. Broomell: We often have requests made to us that we 
submit plans, specifications and price in competition with 
others, and these are then thrown, like pearls before swine, be- 
fore men who really do not know much about the things, and 
the price is a very large factor in the ultimate decision. There 
may be some points in these plans that we submit which will 
be taken out and added to the plans of a cheaper man, and 
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there the engineer is, of course, expending his time and his 
efforts, and throwing his skill and knowledge away. Thatisa 
point which might be taken up this discussion. 

Mr. Quay: I agree heartily with what Mr. Bolton has said, 
and I am very pleased to find so many of our members willing 
to prepare papers on practical questions. They deserve the 
good will of the society. There is another question, however, 
which I referred to last night at the dinner. It seems to me 
that our society has gone far enough now to be ready to decide 
on what engineering work is worth. A man who prepares him- 
self to do engineering business, pays his office rent and other 
expenses, is entitled to recompense for his work the same as 
any oneelse. I donot know whether there has been a commit- 
tee appointed, or whether this matter has come up before the 
Society with the view of having any definite price established. 
If not, it seems to me that it is time we should at least appoint 
a committee to decide what prices should be charged for engi- 
neering work, similar to what the American Institute of Archi- 
tects has done, and let us publish to the world that we believe 
that our services are worth so much money. I do not favor 
the idea of charging one man a greater price than another. I 
like the one price system. It seems to me that there ought to 
be a committee of three appointed to take up this question and 
be ready at our next meeting to report a price to be adopted 
by the Society as the price for engineering work. 

The President: Mr. Quay, I understand there is a committee 
in existence at the present time who are in conference with 
the American Institute of Architects, Mr. Jellett being chair- 
man, and that he made a partial report last year along those 
lines. ; 

Mr. Barron: I have found the memorandum that I made, but 
I will not read it. It is based on that little incident that occur- 
red at the battle of Trafalgar, when Nelson was asked what he 
should signal to the fleet, and he signaled “ England expects 
every man to do his duty.” And I may add to that, ‘‘ The 
duty man owes to the social organism is to discuss freely the 
art that occupies his attention.”” I wish our men would say 
what they think. No matter whether it is right or wrong it 
creates discussion, and if there is error in it, it will be corrected 


.in time. And if every man, even if he is an obscure nobody 
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like myself, would only say what he thinks, it would be of the 
greatest help to those of us who sometimes say even what they 
do not think. 


TOPIC NO 5. 


“*Should the heating engineer be expected to provide reserve power in the heat- 
ing boiler after proper allowance is made for radiation and piping in accord- 
ance with manufacturer’s ratings, to insure the owner an efficient and econom- 
ical apparatus ?” 


DISCUSSION. 


Mr. Kent: ‘Should the heating engineer be expected to in- 
sure the owner an efficient and economical apparatus?”’” That 
is jumping from the first line of the question down to the last. 
He should do everything which is necessary to insure the owner 
an efficient and an economical apparatus. That is what he is 
hired for, and that is what the owner expects, and there should 
not be any question whether there is reserve power or just 
barely enough, he ought to give satisfaction. But he ought to 
have it clearly understood before he begins to put in any heat- 
ing system exactly what he is going to put in, so much heating 
surface and so much grate surface, and then the question 
answers itself: He should not be expected to put in anything 
more than he agrees to put in. I think this matter of reserve 
power must have come up from some question or complaint 
that came in after the installation of a heating plant, where the 
owner wanted to satisfy his tenants. The trouble might not 
have been as to reserve power in the heating boiler at all, but in 
the chimney. But really such a question cannot be answered 
definitely, unless we have the whole of the facts before us. 

Mr. Lyman: An officer of a well-known heating company 
told me a few days ago, that the practice in the West was that 
if a boiler was rated to carry a certain number of feet after mak- 
ing the usual allowance for radiation, piping, etc., an addi- 
tional factor of safety was allowed of from twenty-five per cent. 
to fifty per cent., before they took the manufacturer’s rating 
for the boiler. And then he mentioned as an illustration, a 
boiler manufacturer who used the usual formula which is found 
in the guaranty of the boiler manufacturer, but whose boilers 
would not stand up under as much net radiation as they, 
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were rated for, if no allowance was made for piping, or for the 
factor of safety. I suppose the question may refer to some 
such case. But the heating engineer must be expected to 
allow for such factors if he questions the ethics of the manu- 
facturer as regards rating. 

Mr. C. B. Thompson: I look at this question a little differ- 
ently from Mr. Kent, that is, my impression is different; I 
think the man who asked that question had in mind the vari- 
ous ratings made by the manufacturers, and he says in effect, 
“Can I take the manufacturer’s rating, and after allowing for 
my condensation and cooling power, and my radiation, and 
allowing for all piping and fittings, can I take the manufact- 
urer’s rating as being proper, so that I may install the plant in 
my client’s house and give him a fairly economical result?” 
That is the way I look at that, and I believe that is where it 
hinges. I believe it hinges on the method, or lack of method, 
of rating boilers by manufacturers. I may as well state my 
position. I have been in both ends of the business. I have 
been a heating contractor and I have been with the manufact- 
urers, and I am now with a manufacturing concern, manu- 
facturing boilers, and I have been with the American Radiator 
Company a number of years, and conducted quite an extensive 
series of experiments on house-heating boilers for them, and I 
learned a few things that 1 did not know before, and I have 
some to learn yet, [suspect. But one thing has struck me at 
these meetings, that this body of scientific men, more or less 
scientific, some of them having highly technical educations, 
and there being none of them but what have had practical 
experience—that they will come here and complain, and I have 
heard the complaints for fifteen years—I have-heard the con- 
tracting steam fitter complain that the manufacturer does not 
give them the proper rating of boilers. But I have never yet 
heard a suggestion how boilers should be rated to please every- 
body. Now the German method of rating a boiler is this: The 
German engineers do not ask you to tell them how many feet of 
radiation the boiler will carry, but they do ask you for the 
potential of your heater. And the way they arrive at it is not 
correct, as I think. They connect their boiler to the tank in- 
stead of using the evaporation tests. They put it on toa tank 
of water, and they run it at its maximum with a strong draft 











206 TOPICAL DISCUSSIONS. 


from two to four hours, and then they note the transmission of 
heat per square foot of heating surface; and on that basis they 
give you the boiler’s potential per hour in calories. I should 
say that they first deduct from that maximum an arbitrary 
percentage, probably twenty per cent.—I know it is so in some 
cases—to allow for a lower rate of combustion which they 
think may be fairly expected; and then they give you the 
boiler’s potential at so many calories per hour. Now the engi- 
neer has that before him; and he does not say it carries so 
many square metres of radiation, but so many calories. So, 
then, he has an arbitrary factor for dividing, and while he can- 
not get accurate data as to the emission of heat, he lumps it, 
and he says that the water radiator, under normal conditions, 
will emit, say, five hundred calories per square metre per hour, 
or in the case of steam seven hundred and fifty. And so he 
takes those two factors, and, according as it may be a water or 
a steam job, he takes the total calories, may be 40,000, per 
hour, and divides that figure by 500 or 750, as the case may be, 
for water or for steam. The objection to that is that the time 
factor is not there at all, which I consider important; I may be 
wrong, but I am here for correction; I believe the time factor 
to be the great factor in house-heating boiler rating, and that is 
entirely lost sight of. Well, after you get that, after they start 
to put up the boiler they must try by experiments how long the 
boiler will maintain that rate of combustion, and give them the 
potential that the boiler manufacturer says it will have. So it 
has led to this, in German practice, that the manufacturer will 
crowd all the heating surface he can into the boiler. I knowa 
case where a certain boiler was made for the German market, 
and it did not prove as efficient as it should. The trouble was, 
as a matter of fact, that there was not room for the fuel, but 
cutting out some heating surface made the boiler more efficient. 
But the engineers in Germany would object to that, inasmuch 
as they base their boiler capacities on the number of square feet 
of heating surface and the transmission of heat from that heat- 
ing surface, and they would think that the boiler would not 
have as great efficiency if any of that heating surface was cut 
out. 

I believe that I have said that I was rather surprised that in 
this body of heating and ventilating engineers they have not 
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taken up this subject and appealed to the manufacturers and 
told them what they want. What is the good of quarrelling 
with the manufacturers and not suggesting to them what you 
want? You will pay just as much fora radiator that only emits 
one and one-half units per square foot as you will for one that 
emits two. But if I told you that I had a radiator that will 
do thus and so, and emit so many heat units per square foot per 
hour, you would laugh and say: “I do not care about the effi- 
ciency, what is the price?”’ Now I do not believe that is right. 
The engineer must get down to a common sense basis. And he 
has got to demand of the manufacturer, to go to him and ask 
exactly what his particular manufacturing company will do. 
He must statetohim: ‘ What is your radiator’s efficiency ? What 
is the boiler’s efficiency?’’ If I tell you a boiler’s potential is 
so many heat units or so many pounds of water evaporated at 
212, what is the next step? If you know the emission of heat 
by radiation, and the boiler’s potential, you can divide the 
boiler’s potential into any number of hours that you like, pro- 
viding the boiler is properly proportioned. But on that ques- 
tion every man has his own idea. But if this matter were put 
to the manufacturer, and you insisted that he must provide 
you with his boiler potential, or the latent power of the boiler, 
that is to say, the power extracted from a full charge of fuel, 
leaving a reserve for re-coaling, and taking the fuel available, 
then you would have something to go by. I am not one of 
those who believe in having a smoke-pipe that chickens can 
roost on at night. I believe you must have a certain rate of 
combustion so as to get the best rate out of your fuel. But I 
would not accept a house-heating boiler from any man that 
would not maintain its rating eight hours continuously at its 
maximum temperature. If you would come down to that you 
would find that all this trouble would be eliminated. There 
would be nothing to do but take the boiler potential, divide it 
by the hours you expect the boiler to run, divide by your cool- 
ing factor, and you would know more than any manufacturer 
about it. 

Mr. Quay: This discussion is practically taking the subject 
out of the heating engineer’s hands and putting it into the 
hands of the boiler manufacturer. But it does not seem to me 
that the heating engineer should depend on the boiler manu- 
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facturer’s rating of the boiler, as there are so many different 
conditions under which the boiler has to be run, especially for 
house heating, and it seems to me that the heating engineer 
should decide himself what size and kind of boiler he wants for 


a certain building, the grate area, and the proportion of the, 


grate area to the heating surface should not be left to the 
manufacturer, as the manufacturer is making his boilers for 
sale. As to the question of reserve power, I think there is no 
question but what there should be reserve power even in a 
heating plant. If it comes to a question of a power plant we 
do not question that at all. We always have a reserve power, 
and if the plant is large enough we have a reserve boiler. It is 
more important in the power plant than in the heating plant, 
because the usage is harder, and we find it necessary to have a 
reserve boiler in case of emergency. 

Mr. Barron: I agree with Mr. Quay. I also think the Ger- 
man and French engineers are perfectly right. My experience 
has been like that of the man who raised this question. I have 
been at a distant time an engineer for a boiler manufacturing 
concern and I have been a contractor, and I know from both 
points of view that the man who should decide is the heating 
engineer. The man who designs the plant should know the 
potential of that boiler, and should design a boiler for the 
work that is to be done, and he should always design it, as main- 
tained by Mr. Harvey last night, with a reserve capacity. A 
vertical tube boiler is in my belief the right one. A horizontal 
water tube boiler cannot be forced. Heating boilers do not 
differ from ordinary power boilers except to a slight extent. It 
is simply a matter of boiling water, and the engineer should 
know the grate surface, the fire-box surface, the heating sur- 
face, and all the details of the construction; and he should 
have reserve power. My contention is that all the knowledge 
in Mr. Kent’s Mechanical Engineer’s Pocket-book on shell 
boilers and all the knowledge on shell boilers in Professor Car- 
penter’s work “‘ Heating and, Ventilation ’’—I think that knowl- 
edge is all obsolete. I think that shell boilers and cast sec- 
tional boilers, which are also shell boilers, are out of date. I 
believe that all that knowledge should be thrown into the 
scrap heap. We have got into a new period, the period of 
the water tube boiler, and that should be in the vertical form. 
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I am speaking, however, only generally, but I claim that water 
should be allowed to circulate freely, and then to have a cer- 
tain reserve capacity which you can get out of the boiler by 
complete combustion with quick firing. Most of the boiler 
manufacturers to-day come to the contractor and want to put 
in a large boiler; they want to be safe, to be sure that you are 
going to cover your mains, and all that sort of thing, because 
they are afraid of their boiler. Cast iron men know that their 
boilers are inadequate in heating surface. The old heating 
men, our predecessors, the men we learned our trade from, 
took the ordinary boilers in the market, and they figured up 
the heating surface, and they designed a boiler for the plant 
they were to use, and they got very good results in a great 
many cases, just as good results as we are getting with our new 
system. We take the rating given by the boiler manufact- 
urer, making a certain discount for each particular maker. 
That is, you use your own judgment and you risk certain 
boilers. But there is always this risk, and whoever framed 
that question had that in view. I judge it was some con- 
tractor’s trouble with small boilers, who found that he had to 
force the boiler all the time, that suggested the question. My 
contention is that the engineer is the man who should take the 
responsibility. 

Mr. C. B. Thompson: In regard to what my friend has said 
in respect to the heating engineer being the man who should 
decide, I cannot at present agree with him. I think the manu- 
facturer makes the boilers, and he is making them for profit, 
and he is asking the heating engineer to pay him that profit; 
and if it is not up to him to test the boiler I should like to know 
who should test it. Now, gentlemen, I don’t think it is trick- 
ery on the part of the manufacturer; I believe the majority of 
men are honest; it is largely ignorance. And then when you 
come to say that that the heating engineer must decide these 
questions, as regards heating surface, area of grate surface, and 
fuel capacity, which I have spoken about less than anything 
else, though it is the one important factor—when you come 
down to that question you must remember that there are only 
few men in the heating business capable of doing that. How 
many men can take a boiler, analyze it, and place the heating 
surface that stands in different positions throughout that 
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boiler, and tell you the value of that in heat transmission? I 
have seen square feet of boiler surface whose transmission 
would range from 1,000 to 9,000 heat units per square foot per 
hour. I have known of a boiler whose transmission was 6,000 
heat units per square foot per hour, and I did once see a boiler 
which ran as high as 9,000, so, of course, the fuel was being 
wasted; but when you consider that vast range, you can see 
the possibilities of getting the thing somewhere near right, and 
you can see the impossibility of the ordinary man, who has not 
been educated technically and perhaps has had but a limited 
experience practically, understanding it. You can see the 
difficulty he would have in analyzing a boiler and getting it 
exactly right. Possibly I might make a stagger at it, because 
I have had an extensive experience, but as a rule I say that the 
manufacturer himself—and I am in a position to say that—the 
manufacturer himself will be only too glad to do it. That I 
know. I know that the leading manufacturers of this country 
to-day are more than anxious to get rid of the present ratings 
of boilers. But at present they say to you that number g, for 
instance, carries so many hundred square feet of radiation; 
but conditions are not stated, and they do not state how long 
it will run. I say house heating boilers should be made to 
maintain the temperature required on the coldest days. If in 
New York, for instance, you have only one cold day, that is the 
day when you want the heating apparatus to do its work. 

I believe the manufacturers are wrong—not necessarily in 
their designs—but still I believe there are boilers put up that 
will carry the manufacturer’s ratings sometimes for ten or 
twelve hours without attention, while there are other boilers 
which will carry their ratings only four or five hours. I want 
to get a basis on which to rate boilers. I want to lay before 
the engineer a scheme by which he can decide. Ifa man comes 
to you and says “I don’t want a boiler that will run eight 
hours, I want a boiler that will only require firing twice every 
twenty-four hours,” you will guess at it, won’t you? Nowifa 
method can be presented by which you do not have to guess a 
great deal, that difficulty will be eliminated. 

Mr. Quay: The speaker is talking about one man and I about 
another. He is talking about the so-called heating contractor, 
who is often a tinsmith or a stove man; I am talking about the 
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heating engineer. We expect the heating engineer to under- 
stand his business; if he does not he had better get out of the 
business. And hisown admission is, that of the other manufact- 
urers, that they don’t know—claim they don’t know, Now 
the heating engineer ought to know, and I think it is a very 
foolish thing for the heating engineer to go to the boiler men 
and ask them what size of a boiler to use for a certain place and 
take his rating. 

Mr. Neiler: I make the motion that the chair extend to Mr. 
Thompson an invitation to calculate the data he referred to, 
and that he present them together with any suggestions he 
may have on that subject to the Society this afternoon. 

Motion seconded, put to a vote, and carried. 

Mr. Thompson: I thank you for the courtesy extended to 
me, and the data I will give you will be more in the form of sug- 
gestions than anything else. I will endeavor to present them 
in such a form as I hope may at least meet with your consid- 
eration. 


TOPIC NO. 6. 


“ Are there any advantages in the use of vacuum systems of steam heating for 
residences?” 


Mr. H. A. Joslin: I think myself there is quite a little econ- 
omy in the circulation of steam below the pressure of the 
atmosphere. It is a question how it can be done to the best 
advantage. We know that in the fall and in the spring you 
cannot put in several units of heat toone room. You can only 
put in one unit of heat usually, and in doing that, when you fill 
up with steam under two pounds it is going to give off a certain 
amount of heat. If you can reduce that temperature so that it 
will impart less heat during the spring and fall there must be 
economy in it. 

Mr. Paul: The question of vacuum systems really does not 
distinguish between the many that are at the present time ex- 
ploited upon the market, and therefore the only way I can 
speak to the question is to talk upon the broad results of the 
experiments which I have made. These experiments have 
satisfied me of the great advantages of a system of circulation 
of steam at low temperatures—leaving out all question of the 
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vacuum systems. Of course, if you have means of some kind 
whereby you may be able to remove from that system air, the 
only thing you desire to take out of the system, the service 
will be much more efficient. I mean by that, the heating sur- 
face both of the boiler and of the radiators will be more effi- 
cient. The lower the temperature of the heating surface the less 
heat will be emitted; but at the same time there are other 
factors in the situation which make it economical to reduce the 
temperature of the heated surface. The question of circula- 
tion being entirely omitted from consideration, and there 
being a forced circulation by increasing the pressure of the 
steam, you are able to run your force up without sending too 
much hot gas up the chimney without getting any benefit from 
it. 1 made tests in a private house before I introduced any 
system upon the market; but those tests gave no commercial 
basis for the system. But after taking up the business a sys- 
tem was installed in a house, near Boston, that had formerly 
been run with a pressure system, but, like many pressure sys- 
tems having indirect surface and direct surface, one would rob 
the other under certain conditions, and therefore it was not 
satisfactory. We made a contract whereby the owner was to 
put in the system and circulate the steam independently of the 
question of heavy fire or pressure on the boiler. There was no 
guarantee in regard to saving; we did not know anything 
about it; we merely said that if it was not satisfactory he 
might return the apparatus and we would not ask hima cent 
for it, and if he was satisfied at the end of two or three months 
he might send a check. He came in some time after and said, 
“You have not sent in any bill.’ We said, ‘ No, we have sent 
no bill, but if the system is satisfactory we expect a check.”’ 
He said, “Send your bill and I will give you a check.”” Two 
years later I said to him one day, “‘ How much did you save?”’ 
He said, ‘I formerly burned 15 tons of coal per year to heat 
my house; I now burn 83 tons.’’ Since that time I have asked 
him two or three years later, how the thing was working, and 
he said,‘‘I have never burned ro tons and I formerly burned 
15 tons.”” His way of measuring the amount of coal that he 
burned was this: He filled his coal bins full, and his coal bins 
held 13 tons of coal. He was always obliged to put in two tons 
more in order to heat his house through the season. And he 
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said that after he had introduced the system of circulating 
steam below pressure of the atmosphere he then used whatever 
he wanted out of the bins he told his coal man to fill his bins, 
and the coal man charged him with 83 tons. That was the 
way of finding out the quantity he used. Of course there is a 
question whether it is policy to heat our rooms with the radia- 
ting surface so near the temperature we require in the room, or 
whether it is policy to have a very high temperature in our 
radiating surface, that is, to make more difference between the 
temperature of the room we are heating and the temperature 
of the heating surface. My theory is the nearer the tempera- 
ture of the heating surface to the temperature of the air used, 
the greater the economy. 

Mr. Barron: My contention is that all vacuum systems are 
wrong, that they are an engineering delusion, a serious mistake 
of the engineers. As a matter of fact the vacuum system is a 
pressure system. Iam looking at James Watt’s picture on the 
wall. He was engaged in the steam heating business and he 
worked the steam on the highest pressure he could get, so he 
thought 5 or 10 pounds was sufficient. He had a contempor- 
ary, Perkins, who worked up to hundreds of pounds, and he is 
the father of steam heating—and I am wondering what they 
would think of us if they could see what we are doing now with 
our low pressure systems. My contention is that we are mak- 
ing a tremendous mistake in our boilers, radiators, and in our 
whole systems of heating; that our present gravity low pres- 
sure system is a serious mistake, and that the engineer of the 
future will regard us as a timid race of men, as men who could 
not take chances, such chances as Watt and Perkins took. 
Our radiators should be made to stand 500 pounds, our pipes 
the same way, and they should be so constructed that a reason- 
able pressure of 100 or 200 pounds could be carried for heating, 
and that might be increased, when necessary, so that you 
would get an immense variation on account of the capacity of 
your apparatus. You would require much smaller pipes, 
boilers, and radiators. Low pressure gravity systems with 
their limitations and balancing of pressure, and having large 
pipes and radiators, will be done away with in favor of high 
pressure. And we shall see, in our life, the gradual displace- 
ment of our systems of heating, and we will be forced to put in 
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high pressure boilers and high pressure pipes. Low pressure 
systems and the delusions of vacuum systems are more or less 
erratic forms of engineering. In the development of mankind 
there have been lots of erratic things which have survived a 
long while. They may fit our systems to-day. They fill a 
want, and they have good qualities,and one system may be very 
much superior to another system, but speaking in generalities 
—the only thing we can talk about is general systems,—I con- 
tend that the whole idea permeating the heating and ventila- 
ting fraternity, and the whole world, I may say, is wrong. The 
French and German engineers are crazy on vapor heating, and 
I claim that is all wrong. And I claim that the idea of carry- 
ing high pressure on the boiler and heating systems is the cor- 
rect idea. If the old-timers could come back they would not 
understand the necessity of agitating high pressure, because 
they believed already in high pressure; but we have to do with 
it, because we have been permeated with the low pressure 
idea. 

Mr. H. A. Joslin: I think Mr. Barron must go down on the 
stock exchange once in a while, he deals in futures so much. 
(Laughter.) I read a paper before this society about five 
years ago, giving the results of a test made at Ohio University 
where live steam was taken through a reducing valve and the 
condensation weighed, which is the only practical way to know 
how much steam you are condensing, and that test was made 
under 5 pounds pressure. It was also made at or below the 
atmospheric pressure, and the weight of condensation given in 
the report at that time—it was made by the engineer of the 
university himself—and showed a saving in the steam con- 
densed and the temperature maintained, of over 17 per cent. 
Those are facts and cannot be controverted. 

Mr. Connolly: I would like to ask Mr. Barron if it is a de- 
lusion and a snare, instead of buying 15 tons of coal at the 
present prices to buy 8 tons at present prices? That was Mr. 
Paul’s statement. , 

The President: I think Mr. Paul’s statement was that under 
pressure he burned 15 tons of coal, and 8§ tons under a 
vacuum. . 

Mr. Barron: Certainly it is not more economical to burn 
more coal. 
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TOPIC NO. 7. 


‘* For plants where the steam pressure does not exceed 100 pounds, which is to 
be preferred, a water-tube or a fire-tube boiler?” 


Mr. Barron: If the gentleman that proposed that question 
is here I would like him to define it. 

The President: Is the guilty party here? I believe this and 
the subject following relative to Flanges would be a good sub- 
ject to discuss, and probably some of you who have had exper- 
ience may give some of your ideas in connection with it. This 
appertains particularly to power plants work, and we are all 
getting more or less of that in our construction work, and the 
engineers are having more of it to do at the present time than 
at any other time during the history of the profession. 

Mr. Joslin: Can’t we take up both subjects and discuss them 
at once? 

The President: Yes, you can take up No. 7 and No. 8. 

Mr. Kent: The grounds of preference may be various, but it 
seems to me there is only one reason for preferring the fire tube 
boiler over a water tube, and that is its lower cost. I have not 
been able to prefer it for any reason except that. But whena 
man can get a water tube boiler and is willing to pay for it, 
that is the kind of boiler to be preferred for all pressures above 
40 or 50 pounds. If you get 100 with a horizontal fire tube 
boiler it will not be very long before the insurance companies 
are rating it down to 80 and afterwards to 60. And it 
has a limited and uncertain life. The questions of dura- 
bility and repairs are against the fire tube boiler, and the 
water tube boiler is displacing it for every purpose except 
lower cost. . 

The water tube boiler has shown the highest and also the 
least economy, and the same may be said of other types of 
boilers. The question is not of the boiler but of the furnace, the 
coal and the method of handling the coal. I recently had 
occasion to make a test of a water tube boiler, and got very 
poor results, but the furnace was not adapted to the boiler. 
And wherever you find a low result with a water tube boiler 
you can set it down not to the boiler, but to the conditions, and 
the main condition, when soft coal is used, is the furnace. 
With good furnaces they usually come out ahead. 
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Mr. Barron: The reason the water tube boiler is superior to 
the fire tube boiler lies in its safety. We read of explosions 
every day in the paper, but the water tube boiler in any form is 
relatively safe under average working conditions. And as I 
stated before, I am satisfied that everything Mr. Kent has said 
about the water tube boiler is correct. I know men who are 
building economizers. Now, due to certain reasons, they pre- 
fer that shell boilers should be put in. To me that is out-of- 
date engineering. All they realize is the difficulty of designing 
a water tube boiler to meet certain conditions, and they can 
adapt the shell boiler easily; and they prefer the shell boiler 
for that reason. But on exact principles of engineering I don’t 
think there can be any such preference for one minute, because 
every engineer would prefer to deal with something absolutely 
safe, and which can be worked under any conditions at any 
pressure. 

Mr. Kent: One great reason why the water tube boiler is 
coming in is the space. It takes less space than any other. I 
had recent occasion to make a test of water tube boilers run- 
ning a brewery. They had put out of service a horizontal 
fire tube boiler which was condemned by the insurance 
people. They got water tube boilers of a little more heat- 
ing surface and rated at a little higher horse power, and 
they could not make a brew without the pressure running 
down. They were about to condemn the boilers when I 
made the tests, and I found the trouble was entirely due 
to the firemen. On account of the grate surface being a 
little smaller than that provided for in the tubular boilers 
the fire had to be driven a little harder, and the firemen were 
entirely ignorant how to handle soft coal to burn rapidly. 
They let the fire smoulder and then they did not break 
up the caked surface. “‘ You must wait until the fire comes 
up,” said the old fireman. They got another fireman that 
showed that man how to work it, and the result was that 
they ran two brews conseeutively, and had the safety valve 
blowing most of the time, and ran the boiler up 60 per cent. 
above its rating. And there was nothing changed except the 
method of firing. There the water tube boiler came out ahead, 
by changing the method of firing to suit the smaller grate sur- 
face. 
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TOPIC NO. 8. 


“* What is the largest size of pipe that should be used with screwed joints only 
and without flanges ?” 


Mr. Barron: I read a paper some years ago on screwed 
flanges under heavy pressure, and it was discussed by several 
members, and my recollection is that the impression left was 
that above six inches it was not safe to use screwed work, 7.¢., 
it was not convenient. That agrees with my practical exper- 
ience. Up to 6 inches the screwed pipe has many advantages, 
practical, and commercial, and otherwise. Above that it is 
more advisable to use the flanged pipe. I have done work 
where all the pipe had to be flanged from 24 inches up, but up 
to 6 inches we use screwed pipe; above that flanged pipes are 
more convenient. 

Mr. Maloney: What are the practical advantages or disad- 
vantages of using pipes from 6 inches up to 12 inches with 
screwed joints, providing that flanges are introduced in suffi- 
cient number on long runs to make it convenient to take the 
pipe apart? 

Mr. Barron: Between 6 and 12 inches I think there are de- 
cided advantages in making pipe joints with flanges, because 
where you are paying men four dollars a day for eight hours’ 
work, screwing 10 and 12 inch pipe, it takes a good deal of time 
to make the pipe properly line when you are depending on the 
screwed threads. When you get above these figures it takes 
two or three men to handle it, and it is not as easy for the men 
to make good work, and when you put it up above 6 inches you 
have leaks difficult to fix, and very often the only remedy is by 
taking the pipe out and putting flanged pipe on. It is simply a 
matter of practical working and convenience. I have had 
some screwed work recently up to 8 inches and there was some 
difficulty about it. As the sizes get higher there are difficul- 
ties in getting the pipe properly hung and so on that usually 
determine the engineer not to go above 6 inches with screwed 
joints. 

Mr. Maloney: There is a point which puzzles me in putting 
pipe together. I can mention a case where we have probably 
1,000 feet of piping, which runs from 12 inches down to 4 
inches, and the question came up of having screwed joints or 
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flanges on the 12-inch pipe. I found that in using the flanges 
on 12-inch pipe, practically it has as many joints as one with- 
out the flange. I could not see where the advantage came in, 
of using flanges and screwing those to your 12-inch pipe, over 
screwing a 12-inch pipe well together. 

Mr. Connolly: I believe Mr. Barron means welded flanges. 

Mr. Barron: No. Either one. My explanation would be 
that you screw up these 12-inch flanges on the floor or in the 
chuck of the pipe machine, and it is an easy matter to make a 
good job. It is quite different where you screw 12-inch fit- 
tings. They are not as good and there is danger of bursting 
them or starting the pipe to leaking. 

Mr. Kent: Does not Mr. Barron peen over the ends of the 
pipe. 

Mr. Barron: We have never found it necessary. But that 
is often done and I see no harm in doing it, but I have never 
found any necessity for it. 

Professor Kinealy: I have called for screwed joints because 
of the very reason advanced by Mr. Barron. When the pipes 
are flanged it is not necessary that they should be lined up so 
carefully as when they are screwed. I have put in pipes for 
low pressure as high as 12 inches, both screwed and flanged, 
but the workmen in putting in the pipes where we had screwed 
joints, were obliged to line those pipes up or they could not get 
them together. Where flanged joints were put in we would 
have three or four broken flanges simply because they bolted 
the pipes up tight, and when we turned on steam, having long 
lines of pipe, the flanges gave way. I have, therefore, with 
malice aforethought, insisted that we have screwed joints on 
the large-sized pipe, for the reason that I know that they have 
to be more carefully lined up, even although these pipes were 
to be used only for low pressure. 

Mr. Maloney: Professor Kinealy’s remark corresponds with 
the results of my own practice, on the job I referred to. Ina 
run of practically 1,000 feet go per cent. of the leaks, under 
a pressure of 20 pounds, showed up in the flanges. 

Professor Kinealy: Of course when using very high pressure 
which justify putting money enough into the work, I should 
use flange joints. In my boiler room work for high pressures 
I use flange joints. In long runs of pipe for heating with low 
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pressure, where the workmen know that the pipes are to be 
subject to low pressure, I am inclined to insist upon screw 
joints. 

Mr. Quay: I heard our president say last night that heavy 
flange work was being done, where they did not use any 
gaskets. I think this a good method (of facing the flanges 
together) for high pressure work. If the question refers to low 
pressure I think I would agree with Professor Kinealy. I 
would only use enough flanges for the disconnecting and con- 
necting of the pipes. On high pressure work of large sizes, we 
have often used shrunk flanges and peened the pipe. The 
specifications sometimes call for all flanges being peened. If 
flanges are peened there is no movement, and the question of 
contraction and expansion has to be taken up by the use of 
screwed fittings for this purpose. You have to use a great deal 
of judgment. You cannot lay down any arbitrary rule. The 
different conditions require a different class of work. There is 
an objection, of course, to having too many flanges, especially 
if you use gaskets in them. 

Mr. Rutzler: There seems to be an impression that it is well 
to use as many flanges as possible. My advice is to use as few 
flanges as you can possibly use. Flanges should be used only 
where you have large valves, large fittings, which possibly you 
might have to take out and change for different reasons. They 
are of no earthly benefit to your work, and they are not equal 
to the screw joint if properly put together; and if you gentle- 
men are doing work along that line you should have men that 
are competent to screw pipe together so that it will stay. Take 
the flanges on a long run, and the expansion affects that, 
when you put steam on it, presses your copper and such things 
together, and when it contracts you have a leak, and the first 
thing you know you have a new joint to put in. The less 
flange joints you have in your work, in my opinion, the better 
for the work and the job. 


TOPIC NO. Q. 


‘* Has the modern construction of air valves provided a satisfactory substitute 
for the positive air valve ?”. 


Discussion by Mr. Joslin and Mr. Wolfe. 
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TOPIC NO. IO. 


‘*In heating swimming pools, does the body of water bear a relative proportion 
to the grate surface in the heating apparatus that is similar in steam heaters 
and water heaters, and does the method of application change this relation?” 


Mr. Kent: I think the question of heating swimming pools 
is a question of the number of heat units to be used in heating 
the pool. It depends on the size of the pool, the amount of loss 
by radiation, and the amount of water circulating in the pool. 
There should be no difficulty in regard to application in that 
and other places. So much heat required per hour, so much 
grate surface. 


TOPIC NO. II. 


** Has the recent scarcity of coal aided in the perfection of fuel oil burning de- 
vices to make them practical for use under apparatus for heating buildings and 
the industrial purposes, and are such devices obtainable ?” 


Mr. Wolfe: I may be able to give a little information that 
may save us all a little trouble in this relation. I heard from 
the head of the Department of the Standard Oil Company who 
finally passes on the calorific values of the oil, etc., that as 
against a ton of anthracite coal it would take of standard kero- 
sene—150 test—-$26 worth of oil to produce the same number 
of heat units that would be contained in one ton of pure an- 
thracite coal. Twenty dollars’ worth of kerosene oil appears to 
be the equivalent of one ton of pure anthracite coal, which con- 
tains 14,500 heat units. That is refined kerosene, at 150 test. 
That does not apply to crude oil. This, I suppose, refers to 
home consumption for furnace work and things of that kind. 
You cannot buy crude oil in small towns. 

Mr. Dean: I recently called on a friend in Boston who had 
just placed an oil burner under a cast iron boiler. It was guar- 
anteed to heat the man’s house and to consume oil not to ex- 
ceed the cost of coal at $6 per ton. When they got the ap- 
paratus installed and ready to test he put in a barrel of oil, 32 
gallons, lighted the fire, and in one hour’s time, or perhaps two 
hours’—I am not positive about that—-within a very short time 
they had burned the 32 gallons of oil, and had raised the tem- 
perature of the house from 58 degrees to 68 degrees, and that 
was the best they could do. The boiler the burner is in is rated 
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to carry in the neighborhood of 1,000 square feet of hot water 
radiation, and has carried it satisfactorily for several years, 
using hard coal. It is a hot water job, and after making one 
more effort with practically the same result, they took the oil 
burner out. On the other hand, I was recently in Beaumont 
and they are burning crude oil very satisfactorily, with high 
pressure. It is also being used on the locomotives. It seems 
to be giving satisfaction in every way. Of course the price of 
crude oil at that point and at other points is a very different 
thing. 

The President: Is there any other gentleman who has had 
experience in burning oil? 

Mr. Meyer: The question has been asked whether the high 
price of coal due to the strike has had any effect on fuel oil- 
burning devices? I think it unquestionably has. It has 
caused a good many people to look into the question. Members 
of the Society will find some valuable data on the subject in 
the recent annual report of the Chief of the Bureau of Steam 
Engineering, U. S. Navy. It contains a report upon a large 
number of experiments made upon a boiler fired with fuel oil 
and with different kinds of coal. Another interesting point: 
I have been informed that a firm which for some time has 
manufactured crude oil burners went out of business for the 
simple reason that oil could not compete with coal as fuel. 

Mr. Kent: I discussed this subject in the September number 
of Power, in a long article on the whole question of coal oil, but 
did not touch on the subject of kerosene. It was a question of 
crude oil. My conclusion was that whenever you can buy 
three and a half or four barrels of crude oil at the price of a ton 
of anthracite coal, that it pays to burn the oil. “But in all ordi- 
nary places in this country, where coal is reasonably cheap and 
oil high, it does not pay to burn oil. But there is one great 
difficulty in burning oil. There are plenty of burners, and 
plenty of ways of burning without smoke, when you rig up for 
it, but the great objection to burning oil is because of the cost 
of the oil and the certainty that if oil came largely into use the 
price would be advanced—so that the amount of oil used is 
going to be a very small fraction of the amount of coal. 

Mr. Lyman: One phase of this question has not been touched 
upon. Some years ago a friend of mine adapted his burners to 
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oil, but the first thing he ran against was the insurance com- 
panies; and is not that, in domestic use, an important objec- 
tion? The question of insurance makes the question of oil 
burning in domestic-heating plants a difficult one. 

Mr. Blodgett: The gentleman has brought up the question 
about violating insurance requirements. I have studied the 
question a little myself, and have read over my insurance poli- 
cies; and as I read them I found that none of them prohibit 
you from keeping as much as a barrel of oil on your premises at 
any time. Referring back to the utility of burning oil in com- 
parison with coal, I noticed an article in the paper a few days 
ago—lI think in the Herald—which purported to be on the basis 
of some experiments made by some institution in Massachus- 
setts, I don’t remember now which. They had experimented 
with wood, with coal, with oil and with gas, and had figured it 
out to the quantity of heat units that would be produced by a 
dollar’s worth of fuel of the various kinds, and if my recollec- 
tion serves me, the oil only cost about 25 per cent. more than 
coal at $12 a ton. 


TOPIC NO. 12. 


‘* For soft coal burning, what changes are necessary in a hard coal apparatus to 
secure efficient heating, prevent soot production, and to render the manage- 
ment simple and avoid excessive waste ?” 


DISCUSSION. 


Mr. Kent: It is a very easy thing to answer that, but not so 
easy to put it into practice—the question runs: For soft coal 
burning what changes are necessary in a hard coal apparatus? 
You must make the combustion chamber from three to ten 
times as large as in the hard coal apparatus, and line it with 
fire brick, and you must provide means .or mixing very hot air 
with the gases distilled from the coal, and provide a long run 
for the gases, so that the combustion is complete before they 
are allowed to impinge on the heating surfaces of the boiler. 
If you have a small anthracite furnace and wish to adapt it to 
burning soft coal, place a large fire-brick oven in front of the 
anthracite furnace, and use the latter as a combustion cham- 
ber. The conditions for burning soft coal without smoke are: 
the gases must be distilled from the coal slowly. The soft coal 
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must be fired in small quantities ata time. The gases must be 
mixed in the combustion chamber with very hot air, and the 
gases must not be allowed to impinge on any cooling surface 
until they are thoroughly consumed. The great thing is to 


‘provide a very large apparatus. After you have done that the 


management is simple and you can achieve perfect results by 
half a dozen different methods. 

Mr. Wolfe: I think the most economical thing that could be 
done to effect a change would be to buy a new apparatus. 

Mr. Quay: If this refers to a power plant, a large plant, you 
may make the change by using some kind of furnace that is 
made for this special purpose of using soft coal, not only to 
prevent smoke, but to obtain the same or better results than 
by using hard coal. 
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CXIII. 


THE AMERICAN SOCIETY 
OF 


HEATING AND VENTILATING ENGINEERS. 


SEMI-ANNUAL MEETING. 


Held at the Cataract House, Niagara Falls, N. Y., July 7-18, 1903. 
PROCEEDINGS. 


First SESSION. 


The meeting was called to order by President H. D. Crane 
at 2:30 P.M., July 17th. 

The President: Gentiemen, you will please come to order. 
We will proceed with the roll-call. 

Secretary Mackay: Before calling the roll I would announe 
the names of the following persons who have been elected to 
membership since the last meeting: 


NEWLY ELECTED MEMBERS ANNOUNCED AT SEMI-ANNUAL 
MEETING, JULY, 1903. 


John B. Bernhard, Portchester, N. Y......Member. 
W. L. Bronaugh, Chicago, Ill............ 7 

Edmund F. Capron, Chicago, Ill......... 
Frank B. Darragh, Pittsburgh, Pa........ 
Henry L. Doherty, Denver, Colo.......... 
E. J. Febrey, Washington, D.C.......... 
Frank C. Goff, Denver, Colo.............. 
Walter Leek, Vancouver, B.C........... 
Neil W. MacIntosh, New York .......... 
H.C. Matlory, Now Vout... .. .. <5. 065s 
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Frank G. McCann, New York ........... Member. 
Frank C. McLain, New York............. " 
Chas. J. McPherson, Portland, Ore ...... 

Jas. J. Walker, Pittsburgh, Pa............ 

H. A. Wilson, Boston, Mass ............. 

Albert A. Ainsworth, New York ......... Associate. 
John K. Allen, Chicago, Ill......... ee hi 
Henry M. Carruthers, New York.. ... - 


The Secretary then called the roll, and reported that a 
quorum was present. 

The President: Gentlemen, I congratulate you on coming 
here in even the numbers that you have. I recognize the fact 
that a summer meeting, at best, is not to be expected to be 
attended very largely; nevertheless the summer meeting is 
held to keep up the interest that this Association has at heart. 
In reviewing the work of our Association in years past, the 
result is certainly very encouraging. We have built it up from 
an association that at one time we were fearful would not really 
culminate in very much; but to-day in looking over your 
roster you find upon its pages nearly all of the very best men 
in our particular line of business, and more are coming to us. 
This last year, I am glad to say, has been a very satisfactory 
one in every way, both as to the number and the character of 
members that we have elected, and as to the finances. Before 
the next meeting we will have in our hands both volumes of 
the Proceedings of our meetings, which undoubtedly will be 
very satisfactory to you because of the fact that we now have 
almost daily use in our offices for these Proceedings. 

I am not going to attempt to make any address. I thank 
you gentlemen for coming to this summer meeting, and I hope 
that you will benefit as much by it as I expect to do myself. 

We will proceed with the reading of the first paper on the 
the programme: “ Description of a Low Pressure Steam Heat- 
ing System, which Proved ‘Defective in Operation,” by John 
Gormly, member of our Society. 

The paper was read by Secretary Mackay in the absence of 
Mr. Gormly. It was discussed by Messrs. Dean, Smith, Kent, 
Chew, Cobey, Ashworth, Galloup, Thompson, Roys, Secretary 
Mackay and President Crane. 
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Topic No. 1, “What is the Proper Method of Rating Steam 
and Hot Water Boilers for Heating Purposes?’”’ was then 
discussed by Messrs. Kent, Thompson, Ashworth, Mackay and 
Cobey. 

Topic No. 2, “The Relation of Space between Sections to 
the Efficiency of Steam and Hot Water Radiators,’’ was dis- 
cussed by Messrs. Dean, Mackay and Roys. 

Topic No. 3, “The Advantages and Disadvantages in the 
Use of Wrought or Sheet-Iron for Steam and Hot Water Radia- 
tors,’’ was discussed by Messrs. Martin, Cobey, Roys, Switzer, 
Kent, Mackay, Chew and Harvey. 

Topic No. 4, “Can a Wrought-Iron Nipple for connecting 
Radiators be Made Durable by any System of Coating?’’ was 
discussed by Mr.. Millard. 

On motion the meeting adjourned until 8 P.M. 


SECOND SESSION. 


The meeting was called to order by President Crane on 
Friday evening, July 17th, at 8:25. 

President Crane: We will hear the report of the committee 
on the tenth annual meeting. 

Mr. Chew: Mr. President, at the request of the Chairman, 
who was the original proposer of the idea of celebrating at our 
tenth annual meeting the anniversary of the formation of our 
Society, I read the report for him. 

Mr. Chew read the following report: 


REPORT OF TENTH ANNIVERSARY COMMITTEE. 
Submitted at Semi-annual Meeting, Niagara Falls, July 17, 1903. 


Your Tenth Anniversary Committee are pleased to report 
that much of the preliminary work has been done to make 
the celebration of our Society’s Tenth Anniversary a success, 
and the feature of our next annual meeting, January, 1904. 
At the Atlantic City semi-annual, at the last annual, and 
now, our members have had various ideas exploited, and have 
been impressed with the desirability of utilizing this oppor- 
tunity for showing the great value of the work of the Society 
and the high place it has been accorded at home and abroad. 









230 PROCEEDINGS OF THE 


‘Now specific work is all that is needed to accomplish all 
that can be hoped for. Your Committee recommends that 
the feature of this meeting be the reading of several special 
papers, in addition to the regular papers. We recommend 
that where the mastery of some branch has been achieved by 
some engineer not a member, invitation be extended to such 
a member of the profession to attend our celebration, and 
either read a paper or speak on his special branch. 

We recommend as topics, “‘ History of the Society,”’ ‘“‘ Heat- 
ing with Hot Air,” ‘Hot Water and Steam,” “‘School Heat- 
ing,” ‘Fan Heating,’ “‘Temperature Regulation,” ‘ Re- 
t frigeration and Ship Heating and Ventilation,’ we recommend 
4 that members be invited to take up any of these subjects on 
which they are especially qualified by experience. We 
recommend that no paper be accepted for presentation at this 
meeting that is not in the Secretary’s hands by December ist, 
q so that it can be distributed not later than January 1st. We 
a would also recommend that invitations be extended in person 
by those of our members who are acquainted with those engineers 
prominent in our profession who have not as yet become suffi- 
ciently familiar with the excellence of our Society’s work to 
join us in it. We recommend that the Society take its part 
in providing the annual dinner which has hithertofore been 
so kindly tendered by our New York members. The object 
we desire is one of vast importance and worthy of the hearty 
support of every member, but the recommendations of your 
Committee are so few that success should be secured with but 
little effort. 

Respectfully submitted, 
By the Tenth Anniversary Committee, 
ANDREW Harvey, Chairman. 
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President Crane: You have heard the report of the com- 
mittee, gentlemen. What will be your pleasure? 

Mr. Ashworth: I move ‘its adoption, Mr. Chairman. 
(Seconded.) 

President Crane: It is moved and seconded that the report 
of the committee be adopted. Any remarks? 

Mr. Harvey: Mr. Chairman, I do not think it is necessary 
to add anything more to this subject than has already been 
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said. In the first place this subject was suggested at the 
annual meeting, I think two years ago, and it has been pretty 
thoroughly discussed in all its details, and Mr. Chew has been 
chairman of the committee for one year and he proposed a 
great many things which are practically the same as are now 
proposed by this Society. It is a good thing to have mile- 
stones along the way, and I think when we come to a place of 
this kind, if this Society is worthy of its name, that this is one 
of the places where a grand point should be made so that we 
can start from this first ten years, and in the ten years to come 
we can see then the advance that has been made along these 
lines; I think it will enable people to realize the advance in the 
heating lines that have been made. This is about as good a 
way as we could have of making that point, and the sugges- 
tions that have been read by Mr. Chew of our committee are, 
I think, in as concise a shape as we could suggest. 

Mr. Chew: Mr. Allen suggests that we might make an effort 
to have the president of the British Institution of Heating and 
Ventilating Engineers present at our annual meeting, and I 


think that is a very good suggestion. There is a German 


society of the heating and ventilating trades also. Possibly 
this is an opportunity to invite the members of that organiza- 
tion. Some of the members are aware of the suggestion that 
we should use this tenth anniversary meeting for the purpose 
of increasing our membership, that some effort be made along 
that line. Since that idea was presented, fortunately, the 
Society has grown so that that is not necessary. One of the 
original ideas which is partly stated in the report was that 
this celebration should be used, you might say, to give the 
state of the art. Well, the topics suggested here for papers 
would cover that, if the writers will consider it worth while to 
use that feature in the preparation of their papers. The 
report suggests that any member can begin by writing a paper. 
I do not think there will be any trouble about getting papers. 
I am glad to say that Mr. Stewart A. Jellett thinks very favor- 
ably of that, and is strongly inclined to write a paper on the 
history of the Society, and his deep interest in the Society and 
his remarks at other meetings would convince everybody that 
he is well qualified for the work. I have talked with Mr. C. E. 
Oldacre, who is here in the city and will be present to-morrow 
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if he is not now—and feel very sure that he will write a paper 
on furnace heating, describing work quite different from any- 
thing done ten years ago, and which he has used successfully. 
So that we are sure of two pretty good papers for that meeting. 
Now steam, hot water, fan heating, ship ventilating, and so on, 
are for some other members of the Society. Let some man 
who is qualified on any one of these subjects inform the com- 
mittee through the Secretary that Mr. so and so would be a 
good man to write a paper on refrigeration or some other man 
would be a good man to write a paper on school heating, and 
soon. You notice that we recommend that we do not confine 
ourselves to the Society; where a man is sufficiently promi- 
nent and a master of some branch, he should be invited. If he 
does not want to take the time to present a paper, we will not, 
I think, detract anything from the value of our meeting 
if we invite that man to come and talk, if he cannot prepare a 
paper. 

Mr. Cobey: As I understand, the committee has power to 
select those that they think qualified to participate in our 
tenth anniversary, in the reading of papers, etc. 

President Crane: Yes, that is the idea—that is, in con- 
junction with the Executive Committee. 

Secretary Mackay: With power to recommend, and if the 
papers are accepted by the Publication Committee, to have 
them published. 

Mr. Smith: Could not something of this kind be done, Mr. 
Chairman—the papers to be represented at the next meeting, 
as I understand these things, are to be prepared for the tenth 
annual proceedings, for the January meeting. Should not an 
effort be made and carried out to prevent duplication of sub- 
jects? That is, should not that book of proceedings, to carry 
out the idea of Mr. Harvey and Mr. Chew, be made to cover a 
diversity of subjects and not be at all a duplication? For 
example, let us not get in two papers on one subject, even 
though the two of them may be pretty good. What is the idea 
of the committee in regard to that? 

Mr. Chew: The committee has not considered that, and if 
we should be so fortunate as to have two good papers, for in- 
stance if Professor Kinealy and Professor Carpenter should 
each take up the fan topic and pursue it to the end, I do not 
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think the committee or Board of Governors is going to reject 
those two papers. Yet, as a rule, where any member of the 
Society has decided to write a paper, he generally notifies the 
Secretary, and that affords an opportunity to tell that man 
that already some other man has taken up that same topic, 
and there is little possibility of duplication of papers on the 
same topic. 

Are you ready for the question? All those in favor of 
receiving the report of the committee as read and explained, 
signify by saying aye; contrary, no. 

The motion was carried. 

Topic No. 5, ‘‘The advisability of forming local chapters of 
the Society in different sections of the country,’’ was discussed 
by Secretary Mackay and Messrs. Smith, Snyder, Kent, 
Ashworth, Chew, Switzer, Feldman, Harvey and Cobey. 

Topic No. 6, “‘ The relative dimensions, weight and material 
in piping systems of different diameters working under a steam 
pressure of 200 pounds or over in pipes, fittings, flanges, gas- 
kets, etc.,’’ was then discussed by Messrs. Barron, Kent, Feld- 
man, Danforth and President Crane. 

It was followed by Topic No. 7, “‘Is there any reliable short 
rule for approximating the cost of pipe and fittings per hundred 
feet of surface in heating systems, also the cost of labor?”’ 
which was discussed briefly by Messrs. Kent, Cobey and 
Secretary Mackay. 

After the discussion,on motion the meeting adjourned to the 
following day. 










































THIRD SESSION. 


The meeting was called to order by President Crane on Sat- 
urday, July 18th, at 9:50 A.M. 

President Crane: The Secretary has an announcement to 
make, gentlemen. . 


Secretary Mackay: I would announce that since our last 
annual meeting we have lost one of our members, Mr. A. H. 


Fowler, of Philadelphia, who died on June 3d. 

President Crane: What is your pleasure, gentlemen, as to 
appointing a committee, etc.? 

Mr. Smith: I move that it be referred to the Executive Com- 
mittee and that a suitable letter of condolence be sent to the 
widow. 
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The motion was carried. The Board of Governors later 
reported the following resolutions, which were adopted. 


RESOLUTIONS ON THE DEATH OF MR. A. H. FOWLER. 


The American Society of Heating and Ventilating Engineers 
has learned with profound regret that one of its members, 
Arthur H. Fowler, has gone to the Realms of Silence, to take 
part in our deliberations no more. We are awed by the sud- 
denness of his departure, his robust appearance and cheerful 
disposition leading us to anticipate for him a long and useful 
career. His reputation as an inventor was international. He 
wasa profound thinker. His mind wasstored withuseful knowl- 
edge, the product of years of patient research and investigation. 

We realize that we must all conform to the fulfilment of 
God’s plan of mortal growth and decay. We humbly bow to 
His Divine Will, trusting the uprightness and sincerity evinced 
by our brother, whom we lament, will now be his consolation 
for all eternity. 

We tender our heartfelt sympathy to his bereaved family 
and pray the God of Mercy to comfort them in their bereave- 
ment. , 

By order of the Board of Governors, 
W. M. Mackay, 
Secretary. 


President Crane: We will have a paper read by Dr. Ayls- 
worth on “ The Scientific Basis and Commercial Feasibility of 
Heat Radiators, using Air instead of Water or Steam.”’ 

Dr. Aylsworth read the paper, and it was discussed by 
Messrs. Switzer, Kent, Cobey, Roy, Feldman, Oldacre, 
Chew, Schaffer, Ashworth, Secretary Mackay and President 
Crane. 

Topic No. 8, ‘‘ The effect of Humidity on the Load on Warm 
Air Heating Systems,”’ was then discussed by Messrs. Chew, 
Oldacre, Kent, and Schaffer. 

Topics No.g and No. to, “The Relative Importance of 
Grate and Heating Surface in Proportion to Exposed Sur- 
face in Furnace-heated Buildings,’’ and ‘‘ The Relative Value 
of Firepot and Other Surfaces in Hot-air Furnaces,” were 
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discussed by Messrs. Chew, Switzer, Oldacre, Kent and 
Shaffer. 

Mr. Kent: Before we adjourn there is a question that I 
have been requested to bring up before the Society by some 
members of the Society of Mechanical Engineers. Within 
the last thirty years there have been repeated agitations in 
Congress to have the United States adopt the Metric system. 
About five years ago there was introduced into Congress a 
bill which said that after 1904, I think it was, the Metric 
system of weights and measures shall be the only legal stand- 
ard in the United States. That bill never got beyond the 
committees and was not acted upon by the House. But at 


- the last session of Congress that bill appeared again, with just 


one word changed—the word “‘only’”’ was left out, and it pro- 
vided that the Metric system should be “‘the legal standard” 
after 1907. That bill was withdrawn with the expectation 
that it would be renewed again next December, and that 
agitation in favor of the Metric system, which has been going 
ahead for the last thirty years, will be continued. A year 
ago the National Association of Manufacturers took up the 
question and sent a letter ballot out to its members asking 
their opinion of this proposed legislation before Congress and 
got a letter ballot of about three to one against the Metric 
system. The American Society of Mechanical Engineers at 


‘the last meeting had a paper by Mr. Halsey reviewing the 


status of the Metric system in Europe, showing that after 100 
years the Metric system in France has not yet succeeded in 
being adopted entirely, in so far as the textile industries in 
France still use the English system, and the English yard and 
pound are found in all countries in the manufacture of textile 
fabrics. Throughout Europe there are probably 500 or more 
different dimensions which are not Metric sizes, and that con- 
fusion is especially true in Germany and Spain. After Mr. 
Halsey’s paper was presented in printed form and thoroughly 
discussed a committee was appointed to prepare a statement 
of the arguments for and against the Metric system. Mr. 
Miller of the American Machinist, and Mr. Christie of Phila- 
delphia, were appointed to prepare the arguments for the 
Metric system. Mr. Bond of the Pratt & Whitney Company 
and myself were appointed to prepare the arguments against 
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M | the Metric system. We brought in this bi-partisan report 
| and that was sent out with a letter ballot to the American 
| Society of Mechanical Engineers.. Out of 2,200 men, I think, 
in that society, only about three or four hundred had enough 
| interest in the question to vote at all. That vote was over 
three to one, I believe, against the Metric system. It shows 
that the people in the United States who do the measuring, 
who are the most interested in the subject, who are the men 
i) that ought to be consulted—four-fifths of them do not pay 
i. enough attention to it to vote, and of those that did vote, 
if there were three to one against it, so that not over five or six 
| per cent., I think, of the members of the Mechanical Engineers 
re have expressed themselves in favor of the Metric system. 
| The Association of Manufacturers voted the same way, and 
ai there are other societies throughout the country that are ex- 
pressing themselves, and the tendency now seems to be to vote 
against the Metric system. The last argument on the ques- 
tion has been given by the Metric advocates themselves in 
ia withdrawing from the bill before Congress the word “only.”’ 
ii They said: “It shall be the legal system,’’ and they have got 
i | an opinion from the Attorney General of the United States 
4 in which he says that it is impossible under the Constitution | 








of the United States of America to impose any system of 
weights and measures on the people of the United States; 
if that the English system of weights and measures is a part of 
i the English language, and it would be as unconstitutional 
to attempt to impose the Metric system on the people of the 
United States as to change the English language. There- 
fore, it seems that nothwithstanding the merits which many 
people acknowledge in favor of the Metric system, it is a prac- 
tical impossibility to ever establish it in the United States; so 
that the project might as well be killed now and settled for 
all time. The question is whether this Society should not 
take the same action as the Manufacturers’ Association and 
the American ‘Society of Mechanical Engineers took; that is, 
to send out a letter ballot and ask an expression of opinion 
from the members, so that that ballot can be placed before 
Congress in December in case this bill be introduced. 

I make a motion that the secretary be authorized, under 
the direction of the Executive Committee, to prepare a ballot 
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similar in form to that sent out by the Mechanical Engineers’ 
Society to get an expression from the members of this Society 
in regard to the Metric system. (Seconded.) 

President Crane: Gentlemen, you have heard the motion. 
Is there any discussion on the subject? If not, I will put the 
question. 

The motion was put and carried. 

On motion the meeting then adjourned. 


List of members present at the Sixth Semi-Annual meeting, 
at Niagara Falls, July 17th and 18th, 1903. 


MEMBERS. 

D. ASHWORTH J. A. GALLouP C. E. OLDACRE 
Jno. K. ALLEN A. HARVEY C. B. J]. SNYDER 
H. D. CRANE H.H.HELLERMAN’ H.A. SMITH 
FRANK K. CHEW Wo. KENT Wo. H. Switzer 
Louis J. CoBEy W. M. Mackay C. B. THompson 
W. A. DuNN HarryS. Martin’ C.P.VANDERVEER 
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CXIV. 


DESCRIPTION OF A LOW-PRESSURE STEAM-HEAT- 
ING SYSTEM WHICH PROVED DEFECTIVE IN 
OPERATION. 


BY JOHN GORMLY. 


(Member of the Society.) 


The writer has permission to describe a low-pressure steam- 
heating plant which was installed by one not a member of this 
Society. This plant gave much annoyance and still works in 
an unsatisfactory manner. 

The building in which the plant is installed is used for gen- 
eral stores on the first story, and for offices on the other stories. 
It has a central section one story in height, one wing three 
stories in height and another wing four stories in height. The 
boiler is located under the one-story portion. 

A basement story extends under the entire building; in this 
basement are located two steam circuits or main pipes supply- 
ing respectively the three-story and four-story wings. From 
each circuit branch connections run to the various vertical 
pipe risers. These connections fall toward the steam main and 
rise toward the vertical risers. 

The building is erected with brick outer walls and fire-proof 
partitions. It will be unnecessary to describé the building in 
detail other than to say it is of modern construction of brick 
with fire-proof inner partitions. It contains about 96,coo 
cubic feet of space, 11,000 square feet of exposed wall surface 
and 1,000 square feet of glass surface. 

The entire plant contains 1,370 square feet of direct cast iron 
steam radiation. The mains and branches are not covered by 
non-conducting material. The boiler used has a grate 27x54 
inches, or 104 square feet of grate surface ; 198 square feet of fire 
surface; height of water line from floor, 57 inches; top of steam 
drum from floor line, 80 inches; all measurements taken from 
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maker’s catalogue. The boiler is vertical, cast iron, sectional, 
rated at 1,775 square feet direct steam radiation. The boiler 
sections are connected together by large cast iron headers nip- 
pled to the sections by external nipples at each side, near the 
bottom and at the top of the sections. 

The steam-supply mains rise at the boiler and descend as they 
recede from that point. The grade is 1 inch in 17 feet. 

Each radiator is connected by one pipe to the steam mains 
and risers; consequently the steam as it advances to fill the 
radiation is running in an opposite direction to the water of 
condensation as it flows from the radiator to the steam main. 
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An automatic air-valve is located on each radiator two-thirds 
of the distance from the floor to the top of the radiator, on the 
opposite side of the radiator to that on which steam is admitted. 

The radiators are of vertical cast iron sections connected at 
the base by slip nipples. Disc valves are used throughout the 
plant. ; 

The entire length of the building is 100 feet ; the width of the 
building is 25 feet; the four-story portion is 60 feet high, 
the three-story portion is 45 feet high, and the one-story por- 
tion is 20 feet high. 

The boiler is located in the basement, 30 feet from one end of 
the building and 70 feet from the other end of the building. 
A 24-inch main supplies the third-story portion of the building 
from which are taken two 2-inch risers and one 14-inch riser. 
A 2-inch return pipe takes condensation back to the boiler 
from this end of the building. The main steam supply pipe 
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runs 48 inches above the water line of the boiler, at its lowest 
point in the third-story end of the building. At its farthest 
point from the boiler, it returns above the water line as a dry 
circuit until it reaches the boiler, where it then connects to one 
header of the boiler below the water-line. It might be classed 
as a dry circuit sealed at the boiler end of its return connection. 
This portion works very well and has given no trouble. This 
24-inch main carries 270 square feet direct radiation. 

The other circuit, to the 70-foot run in the four-story end of 
the building, rises high at the boiler and gradually descends at 
a grade of 1 inch to 17 feet, where it is relieved of condensation 
through a 2-inch relief pipe which is enlarged to 3 inches at a 
point 50 feet from the boiler. This circuit is carrying 1,100 
square feet direct radiation. It leaves the boiler and is car- 
ried 4-inch in size, a distance of 70 feet to a right angle ell, 
thence 25 feet across the end of the building farthest from the 
boiler where it reduces to 34-inch for a distance of 40 feet and 
is then reduced to 3-inch to the boiler. It runs above the 
water line until it drops at the boiler where it is joined below 
the water line to a header attached to the opposite side of the 
boiler. There are five 2-inch risers attached to this dry circuit 
of pipe; these risers have spring pieces about 24 to 3 feet in 
length connecting the risers to the main steam supply pipe. 
The grade of the connecting pipe is upward from the steam 
main pipe to the base of the vertical risers; there are no relief 
pipes to carry condensation away from the bottom of the ver- 
tical steam risers. The risers are taken from the main pipe at 
the following distances: from the steam boiler, 18 feet, 30 feet, 
40 feet, 60 feet and 100 feet. There are four 14-inch connections 
on this circuit, which supply four radiators on the first story, 
two of these are at the extreme end, 70 feet from the boiler, 
and two are about central between the boiler and the end of 
the building. 

When the plant was tested it is reported to have worked per- 
fectly at one-pound pressure, heating all radiation well, but at 
two pounds, gauge pressure, all water would leave the water 
glass. Ifthe fire doors were opened, the water would instantly 
return to its proper level; this effect could be produced each 
time it was tried. 

Some one suggested that the water was drawn from the boiler 
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into the return pipe, because the boiler pressure could not be 
maintained 190 feet from the steam supply if steam were ad- 
mitted at the boiler end of the pipe and nowhere else. The 
result was an experiment. A 2-inch branch steam connection 
was placed in the return end of this loop of pipe, in other words 
the steam drum of the boiler and the nearest point on the re- 
turn pipes were so connected that the steam was admitted at 
boiler pressure to the farthest point on the return pipe. This 
was intended to break any vacuum in the circuit and thus pre- 
vent water from the boiler rising into the return pipe and filling 
the circuit of pipes. The result was disappointing, water was 
lost in the water gauge just as before. 

The boiler expert now took a hand. He had the return pipe 
disconnected close to the boiler above the water line; this was 
done on three occasions and never caused more than three gal- 
lons of water to appear at the point where disconnected. There 
were valves and flange unions on the mains near the boiler. 
They could thus be opened readily. Several experts were now 
calledin. It was suggested to cut the main return at a distance 
of 65 feet from the boiler and drop the main return below the 
water line from that point to its junction with the boiler. This 
was done, but the results were not satisfactury. The water still 
leaves the gauge glass, the plant burns an unusual amount of 
coal; in moderate weather a ton of anthracite coal lasts six 
days; in cold weather it lasts three days. 

The party who installed the plant makes the following re- 
plies to questions asked: 

Used check valves on the return as an experiment; but as 
they did no good they were discarded. 

Draft was too strong in flue, had to close damper in flue 
about one quarter of its area: flue was 12x16 inches, 60 feet 
high, brick construction with good draught. 

No water showed at air valves. 

Anthracite coal, stove size, was used. 

Angle valves were used at’radiators to control steam supply. 

Radiators were three column vertical sectional and wall pat- 
tern. 

All one pipe work. 

Air valves were on the opposite end of each radiator from 
point of steam admission. 
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The water column on the boiler had connection from the 
steam drum and from the bottom of the boiler section ; in other 
words, the water column was connected to the top and the bot- 
tom of the boiler. 

The plant now runs up to 6 lbs. gauge pressure before water 
will leave the glass. This advance in pressure was caused by 
placing a section of the return pipe below the water line of the 
boiler and thus making that portion a wet return. Thisinstallation 
is not intended to represent a model heating plant and is here 
described because of its interesting peculiarities when in action. 

When the plant was installed it was discovered that by 
shutting the pipe circuit which supplies the three-story wing of 
the building, the four-story end being in operation, it was 
possible to run the plant to three pounds gauge pressure before 
losing the water from the water glass, but on opening the cir- 
cuit to supply the three-story wing, one pound gauge pressure 
was all that could be carried without loss of water from the 
glass. Another peculiarity of this plant is that one gauge of 
water must be admitted every other day, yet all pipes are in 
plain sight and there are no leaks, either from the pipes or from 
the automatic air valves. 

Pressure to the extent of three pounds by the gauge is main- 
tained on the plant night and day continuously, while the plant 
is in use; this is done at the suggestion of the boiler representa- 
tive who inspected the plant. If the gauge pressure is reduced 
below three pounds, the water rises in the gauge glass and floods 
the steam space of the boiler. The party that installed the 
plant thinks the trouble lies chiefly in the over-rating of the 
boiler, as the same size boiler in 1898 was rated at 1,400 square 
feet; in 1900 it was rated at 1,600 square feet, and in 1902 it 
was rated at 1,750 square feet. 

Many of the boiler manufacturers have raised the ratings of 
their boilers to such an extent in recent years that a conserva- 
tive engineer will not place these boilers at their present ratings 
or within two sizes of their ratings, if he desires efficient service 
from the plant which he installs. , 


DISCUSSION. 


Mr. Dean: Mr. Chairman, I was called in at one time in 
Norwich, Conn., by a steam fitter, who told me he had trouble 
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with his piping and asked me to go with him and look at the 
job. I did so. The boiler was not fired when we arrived. 
We had the steam fitters who were working there fire up, and 
at about a pound pressure the water went out of the glass as 
quick as you could snap your finger. He called to the men to 
dump the fire. I said, ‘No, let it alone. The water is in the 
boiler.”” He said, “It is not; it has gone out.’ The boiler 
was connected exactly like the one shown in the paper; the 
bottom of the water column connected into the side of the front 
section, perhaps six inches higher than shown here, but into 
the centre of the section; and from the way it acted I assumed 
that the circulation in the boiler formed a siphon which pulled 
the water out of the glass. I suggested some changes, which 
were made. There was a header along the boiler at the side, 
the same as is shown in this boiler. I suggested that he dis- 
connect the water column from the section and connect it to 
the header and that would improve it materially. He had his 
men make the change and it did improve it enough so that they 
could use the boiler after that without any other changes, and 
from that I assume that I was right and that the water did not 
leave the boiler, but simply left the glass and was siphoned 
out of the glass by the internal circulation in that front section. 
I think that is the trouble with this one here. 

Mr. H. A. Smith: I would ask whether you would not con- 
sider it good practice in a case of this kind to have a wet 
return for a sectional steam boiler. Do not the gentlemen here 
commonly find that they are so defective in water capacity 
a that it is a great help to have a portion of their returns wet, 

/ returns to give an adequate water supply? 

I would also like to ask any gentleman more experienced in 
this thing than I am, which includes all of you, whether to 
your minds there is anything in this description that bears 
out the author’s conclusion that the defective working of 
this apparatus is due to an overrating of boiler? I do not 
see it. i 

Mr. Dean: ‘I do not remember just the rating that the boiler 
had at Norwich, Conn., but I think the rating would have 

iA nothing to do with it. As I remember, the boiler would carry 
4 in the neighborhood of 800 or goo sq. ft. of radiation. At the 
ti time the test was made to which I have referred, I do not think 
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there was 200 ft. on. It isnot a question of carrying the rating, 
but it is a question of the circulation in the boiler. 

I might answer Mr. Smith, too, in reference to the wet re- 
turn. I believe that a boiler should be built so as to carry the 
proper amount of water, and if it does not carry the proper 
amount of water, I believe it ought not to be used, and per- 
sonally I am very much in favor of a dry return. I have seen 
sO many cases where returns have been underground that 
waste so much radiation, that personally I prefer the dry 
return. 

Mr. Smith: Could I ask Mr. Dean why there is any more 
waste of radiation from a wet return containing water of con- 
densation than there is from a dry return containing steam? 

Mr. Dean: From my experience the dry returns are over- 
head and are generally covered—at least, where they can be 
covered conveniently ; and the wet returns are often run under- 
neath the ground, where they are simply buried. It is a prac- 
tice that ought not to be done, but it is done. 

Mr. Smith: I do not believe it is good practice. 

Mr. Kent: Mr. Dean’s suggestion that the water simply left 
the gauge glass and did not leave the boiler is a very impor- 
tant one, and I hope he will furnish a diagram to the secretary, 
explaining just how this could happen. If it is the case that 
the water not only disappeared in the glass, but also went 
down in the boiler, then I have a theory to bring forward on 
which I would like to ask the criticism of the members. Sup- 
pose we have a boiler here and the water is at this line (re- 
ferring to a sketch), if we have a wet return the water should 
stand in the vertical riser at the same height as the boiler level, 
provided the pressure on top of the water in the boiler is the 
same as the pressure in the wet return. If we have consider- 
able condensation of steam in the coils, theve must be a flow 
of steam towards them, and the pressure in the back end over 
the wet return will be less than the pressure over the boiler, 
and consequently the water will rise in this wet return to a 
greater height, and the water in the boiler line will fall. I 
think that is the cause of the water being driven out of the 
boiler. A remedy for that would be either to abolish the wet 
return, or to establish a straight connection from the steam 
space right over to the steam space above the wet return, so 
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that this pressure could be equalized, and push the water 
down to the same level that is in the boiler. I offer that asa 
suggestion for criticism. 

Mr. Allen: Would there not be the same condensation 1n 
your connection? 

Mr. Kent: In regard to the condensation in the small pipe, it 
would be a smail pipe and well felted and there should not be 
any great difference in pressure between one end of the pipe 
and the other, because it has no steam to carry except its own 
condensation. 

Mr. Smith: In other words, that condensation of the pipe, 
as compared with the entire radiation of the system, would 
not amount to anything. 

Mr. Kent: That is right. 

Mr. Dean: I was looking in the paper to find the pressure at 
which he said it left the boiler. If I remember correctly it is 
one pound. That would only throw it up in the return pipe 
about two feet. Of course, if I remmeber correctly too, the 
return there was about four feet above the boiler. But I 
would say that it is absolutely necessary that the pressure be 
equalized. I had a case of where two boilers were connected 
together—a four-inch pipe from either one; one was with an 
angle valve and the other with a globe valve, and when those 
boilers were being fired very hard, the difference in the friction 
between the two boilers would make the water-line drop in one 
boiler and go up in the other, because of the difference caused 
by pressure in the difference in the opening between the angle 
valve and the globe valve. To remedy that, an equalizing pipe 
two inches in diameter was run direct from one boiler to the 
other boiler, and after that the water-line was always main- 
tained the same in both boilers with no trouble. 

Mr. Smith: How were those boilers connected into the com- 
mon header? 

Mr. Dean: By a four-inch pipe out of the top of either boiler. 
Suppose we are facing the boilers; from one boiler there was a 
pipe about four feet long, from the angle valve into the header, 
running off to the right. From the other the pipe went 
straight back into the globe valve; from that, back into a large 
main which turned to the right and then came forward and 
joined where the other pipe on the other boiler came in. 
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Mr. Kent: Was there a wet return to both boilers? 

Mr, Dean: Yes and no. It was a single pipe system, but 
about fifteen or eighteen feet of that was a wet return; came 
back in a common pipe and then distributed to the two boilers. 

Mr. Smith: I had in Duluth a battery of six good-sized boil- 
ers connected approximately as you describe. We tried every 
kind of expedient. We finally remedied the difficulty, which 
was entirely unequal water-line in the various boliers; they 
were never equal, they were never the same, they were con- 
stantly changing and drifting with every change in the draft 
and damper. We took the flow pipe straight up, carried it 
over with a goose-neck down and came down into the top of 
the common header. That made a very beautiful piece of 
work. They went very fine after that. 

Mr. Kent: Mr. Dean suggests that this trouble happened 
when there was only one-pound pressure in the boiler, which 
would only equal a little over two feet of water column and 
would not be enough to depress the water level very much; but 
it is quite possible there might be a partial vacuum in the 
reurn pipe which would make the difference in pressure a good 
deal more than one pound. 

Mr. Smith: Speaking of that, I had this kind of experience 
one time on a boiler in St. Louis where it was impossible to 
raise the pressure practically at all. Our trouble, as I recall, 
first began at about two pounds, but the instant you raised the 
pressure above about two pounds the water left the glass. I 
went down there and lived with that job for two or three days, 
and one of the things that I did was to put a stick on top of the 
safety valve up against the ceiling so that the safety valve did 
not work any more. This was in a fire-engine house. When I 
did that the firemen all went out and stood on the curbstone on 
the other side of the street. I got the pressure up to twelve 
pounds and took my stick out and I could hold the pressure 
there very nicely. It would stay there as long as I kept my 
fire good for twelve pounds. You could not raise the pressure 
at all without driving the water all out of the boiler. It wasa 
very sensitive boiler and had pretty nearly a complete dry 
return system, and easily drove all of the water out of the 
boiler when you were raising the pressure. Having the pres- 
sure raised, it stayed there very uniformly. In that case the 
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operation of the thing was extraordinary. I have played with 
the damper chains. When I opened the draft door and closed 
the check draft the water left the boiler as quickly as Mr. 
Crane’s canoe will respond to the movement of his rudder 
cords, and the reverse; but having pressure up to a high point 
or at any point—six pounds, four pounds, anywhere, it stayed 
there. The trouble was all in raising the pressure. I am 
wondering if that was not perhaps true in this case. 

I also want to say in regard to Mr. Gormly’s general con- 
clusions that I think it is possible that some heating con- 
tractors are worried over the advance in ratings of the boiler 
manufacturers. I think that every boiler manufacturer has 
recognized for a long time that his ratings have been con- 
siderably lower than necessary, and while it is possible that 
some of them may in one or two recent advances have got 
beyond the line, I do not believe that this incident, at all 
events, shows that they generally have, or that this particular 
boiler has. 

Mr. Dean: I want to say one more word to make myself 
fully understood. In a general way the cause of the water 
leaving the boiler, in my experience, in nine cases out of ten, 
has been because the steam main was not large enough to carry 
the steam to supply the radiators and equalize the pressure at 
the far end of the main, and thus, as Mr. Kent suggests, held 
down the pressure in the return. On account of the main 
being a little small there was not the pressure at the far 
end, and of course the pressure on the water in the boiler 
would back the water out from the boiler. That has been the 
case nine times out of ten. But I believe in this particular 
case, from the looks of the boiler, that it is siphoning the 
water column. 

Mr. Smith: That is quite true. In other words, I think, 
Mr. Dean, the friction created by the small pipe is added to the 
pressure on top of your liberating surface and works back 
against the return. 

Mr. Chew: On page 6, about the middle of the page, the 
paper says: ‘Another peculiarity of this plant is that one 
gauge of water must be admitted every other day, yet all pipes 
are in plain sight and there are no leaks, either from the pipes 
or from the automatic air valves.’’ One of the gentlemen here 
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asked some explanation of that peculiar thing and just what is 
meant by that. 

Mr. Smith: What is a gauge of water? 

Secretary Mackay: As I take it there are three gauge cocks 
on that boiler. It seems to be necessary to introduce one 
gauge, which was the volume of water between the first and 
second cocks, every day. It seems that it evaporated or made 
away with that amount of water every day. There is another 
point on the same page where it says: ‘“‘ When the plant was 
installed it was discovered that by shutting the pipe circuit 
which supplies the three story wing of the building, the four 
story end being in operation, it was possible to run the plant 
to three pounds gauge pressure before losing the water from 
the water glass, but on opening the circuit to supply the three 
story wing, one pound gauge pressure was all that could be 
carried without loss of water from the glass.” From that it 
would seem to me that there was a lack of capacity in the 
boiler to supply the amount of radiation which was con- 
nected to it, and that a vacuum in the balance of the 
system lifted the water which would otherwise show in 
the glass. The gauges which he refers to in the paper are 
the gauges of water on the boiler, and of course in common 
practice when there are three gauges on a boiler, one is 
supposed to be steam, two are supposed to be water. If the 
middle one shows steam they are supposed to add water until 
it shows water. 

Mr. Kent: In regard to this statement about leaks I think it 
could be made all right if it said: “All pipes are in plain sight 
and there are no apparent leaks.” A total leak of one gauge in 
two days is an extremely small quantity. I have made a 
rough calculation here showing it would be about two and a 
half pounds of water an hour and that amount of water could 
escape per hour without anybody knowing it. I think the 
drop of water in the boiler is simply a measure of the leak. 
Although you were not able to determine the leak anywhere 
else there might have been a leak through the blow-off valve 
for that amount. 

Secretary Mackay: If it was a leak I think it was an evapor- 
ation through the air valves, the apparatus working between a 
pressure and a vacuum. : 
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Mr. Kent: That may be. There are very few blow-off 
valves that are tight. They drip a lot of water. 

Mr. Cobey: This discussion of the boiler and the water leav- 
ing it brings to my mind an experience I had the winter before 
last. I put in a boiler for a friend of mine and he was very 
anxious that I should make it as cheap as possible, and in doing 
so he decided on having a 500 volt rotary generator, and we put 
on about 550 feet of radiator surface. He explained to me, 
very logically, that he could shut off his nursery while he was 
running his sleeping apartments, etc., and keep’ within the 
limit. Along the last of it he made up his mind he would do 
away with the coverings of the pipe throughout the basement 
as it would heat the main construction of his residence. About 
midwinter he was very dissatisfied with the boiler, as the water 
used to leave in a “ay similar to that described in this paper, 
and he condemned the system in ternis that I would not want 
to repeat here. I told him I thought if he would have the pipes 
covered it would remedy the defect, and that I would cover the 
pipes myself and if it was not satisfactory I would not charge 
him anything for it, and then I would go on and take out the 
whole of it. I sent to New York and got the pipe covering and 
covered it, and he has operated the boilerat six pounds pressure 
ever since in weather down as low as zero, and he has had no 
trouble with the water leaving the boiler. So I think that this 
trouble to a great degree is more or less caused by overdrawing 
the capacity of the generator. We find that especially so in 
large plants where the systems are trapped. Where you get 
any considerable number of traps discharging at the same time 
there is a tendency to raise the water in the boilers, especially if 
the boilers are not equal to the task that is put upon them. I 
have reason to believe from all the experience I have had that 
there is more or less trouble caused by overloading our boilers. 

Mr. Ashworth: This discussion has been exceedingly inter- 
esting to me, although I am not a representative of the steam- 
heating expert line. The pdints that have been brought up 
afford thought for the finer details connected with such a prob- 
lem and the possibility of producing such a result, but after all 
I firmly believe that if the boilers had ample capacity we would 
not have to grapple with such a mysterious problem. This is 
orte of those cases which afford great opportunity for running 
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after a mysterious current and creating in the brain, as it were, 
one of those profound mysteries in which we should all become 
involved to a certain extent, and I tell you, gentlemen, the root 
of this whole affair and a multitude of others which gentlemen 
have ascribed to some mysterious agency has been produced 
by a lack of proper boiler capacity, and it is well that we should 
look after that. Our position here to-day is to advocate 
broad, ample capacity, and then we will not have these 
troubles. 

Mr. Smith: I should say, on general principles, that a lack 
of capacity is something that does not require control. Exces- 
sive capacity might perhaps. I do not agree with what would 
seem to be the point of Mr. Ashworth’s claim, that it is the best 
policy to install the boiler so large that it will force its way 
through and against all kinds of mechanical defects in the con- 
struction of the system. I do not believe that is good policy. 
It makes you pay for a boiler that you do not need. 

Mr. Kent: I do not agree at all with Mr. Ashworth. The 
defect of lack of capacity of a boiler ought to be shown in two 
places—first, that it does not heat the building or section, and 
second, that it requires too much hard driving in the grate, too 
much coal. These two errors are enough for a boiler to be 
charged with. If it is of too small capacity it will burn too 
much coal; that is, you have to carry too high a temperature in 
the flue gases or it will not heat the building. It ought not to 
be charged with all the defects of the apparatus. If you put in 
a boiler of ample capacity for heating a building in ordinary 
conditions, the boiler is bound to be of too small capacity when 
you are starting a fire in a cold building. You will always find 
that trouble. But the troubles shown by that boiler could be 
simply those due to not heating the building fast enough and 
burning too much coal, and they ought not to show any 
troubles with regard to water levels and the escape of the water 
from the boiler. These troubles mentioned in the paper are 
entirely due to some defect in the piping system and should not 
be charged to the boiler. 

Mr. Galloup: I have a suggestion to make on the subject 
under discussion; I am of opinion that the water stayed in the 
boiler unless it took a turn similar to a job that I installed once 
where the water went up the main riser out of the top of the 
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boiler, twelve feet, on four to six pounds of pressure. When 
we got it about four pounds, it would go over the top to that 
height. So I offer that as a suggestion, that it is possible that 
the water went over the steam main by priming. 

Mr. Kent: I had a similar case at one time of the water 
leaving the boiler. There was one pound pressure in the 
boiler, but the water rose some four or five feet, and filled a 
radiator which was perhaps 60 feet away, and four or five feet 
above the water level in the boiler, so that when the air valve 
on the radiator, which was placed at about two-thirds of the 
height of the radiator, was open, water escaped out of this 
valve, showing that the radiator had been filled with water 
which had been driven in there apparently to fill a vacuum. 
It seems that after blowing the air out of the radiator then the 
steam condensed in it and formed a vacuum. After we put 
more water into the boiler things got a little warmer, then that 
water all came back and the boiler was flooded. There was a 
defect in the piping system, no doubt. The trouble in that 
case disappeared after we had felted the mains and returns. 
The main itself condensed a great deal of steam and increased 
the amount of work of the boiler, the cellar and the building 
being cold, and there was a great deal of condensation, an extra- 
ordinary amount of work was thrown on the boiler, and we had 
all these troubles which are mentioned in the paper; but after 
the pipes got covered and the building got warm, the trouble 
disappeared. 

Mr. Galloup: I would like to add, in connection with what I 
said, after cleaning the boiler four or five times thoroughly, 
the priming was overcome. It was due entirely to peculiar 
salts in the water. 

Mr. Smith: Of course that is the commonest cause perhaps 
of the water leaving a new boiler. If you have got a scum of 
oil coming from your pipe fittings and connections that forms 
a coating over the top of the water where your liberating sur- 
face should be, the boiler will be likely to prime. 

Mr. Thompson: I do not know, and I do not believe any 
single man knows, all the reasons for water leaving the glass 
in a boiler. I know some of them. You probably have 
noticed the small, round house-heating boilers that are being 
sold to-day. I think there is scarcely one but has the return 
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end of the water column connected just below the water line. 
A few years ago that was not done so. It was connected down 
at the bottom. Some years ago I had quite a little trouble. 
I had a boy working for me who said he believed it was caused . 
by the draft of the water. His idea was that when the fire 
was running strong and the water was severely agitated, that 
it would run up through the leg of the boiler from the bottom 
to the dome and that it made a suction, a suction of water out 
of the glass. The boy was absolutely correct. I sprung that 
on quite a few people. I remember not very long ago, where 
there were a few gentlemen who were very much interested 
in the boiler business, large manufacturers, and they would 
not believe it. I said I would prove it to them. We took a 
boiler, the return end of the column was connected into the 
dome just below the water line. That would work all right. 
You could run up to five pounds of steam, and the water would 
rise a little at first and then it depressed a little, but would not 
go out of the glass. I took a thirty-inch glass and started that 
glass on the opposite side of the boiler and dropped it down so 
that it was thirty inches lower than the other; it was nearly 
down to the return of the boiler, and those openings were taken 
out of the same connection on top of the dome. Just as soon 
as two pounds of steam was raised, the water in the thirty-inch 
glass was twenty-six inches less than it was in the other. If 
that proves anything it proves conclusively that the water 
did not go out of the boiler. Besides that, we have frequently 
tapped the boiler and put in little pet cocks where the water 
should be, and would find the water there. Now I found 
another case, I found that with a boiler connected up it may 
do two things: Sometimes the water will leave the glass and 
at the same time it will carry water up into the main; that is, 
it is carried up in the form of a spray, and is thrown against 
the side of the pipe and carried by the velocity of the steam 
into the radiator perhaps away up on the third floor. I found 
that was due to the fact that the openings are too small. We 
will suppose a boiler connected with a three-inch main, if you 
will, and one three-inch main opening out of it. You start 
that boiler up and run it up to two or three pounds pressure, 
and then you begin to find the water in the pipes. If you 
break the L and put on a T and carry it over and connect up 
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another three-inch main into the same main; that is, have the 
the one steam main, but two three-inch connections into it, 
in most of the cases it will stop the water leaving the boiler, 
because it reduces the velocity of the flow of the steam out of 
the steam head to one-half. I know that, because there are 
three very bad cases where boilers have been run through a 
winter and they had got along in some way, but they were in 
such bad shape they were going to be taken out and special 
devices put on. I suggested that they try this first.. They 
laughed at me. Two of the boilers carried the water up 
into the radiators; but it all left the glass just as soon as 
the pressure would rise. In that case they were all con- 
nected with one three-inch main. We broke the elbow, put 
on a T and got the whole {three boilers up, and they worked 
perfectly. 

The President: I was going to ask you—was that boiler one 
of the type of the Ideal or had it a drum? 

Mr. Thompson: No; it was on the type of the push nipple 
boiler. That is, the steam dome was self-contained in the 
boiler; there was no header as in the case of the other boiler. 
It was impossible under any pressure to drive the water out of 
the glass, nor was there any wet steam. But I am not going 
to say that what will occur in one case will occur in another. 
I know that in many cases of heating if you would take more 
openings out of the steam head of the steam boiler you would 
get better results and would also relieve this trouble of the 
water being sucked out of the glass. When the main is sub- 
merged, it gives the water a chance to cool; the water comes 
back to the boiler at a little cooler temperature and it prevents 
this apparent rise of water through the sections of the boiler 
up the water leg. Something has been said about the boiler 
being over-rated or over-loaded, but I think there is a great 
deal of truth in the fact that when you open the fire door, if 
the water is out of the glass, it will go back immediately. That 
shows that water has not gone out of the boiler. It simply stops 
that rise because the boiler cools down and the water stops 
rising. When there is asubmerged return, the moment you do 
that the water comes back very slowly and it must be of 
necessity cooler when it enters the boiler. I believe when a 
submerged return is put in, the water in it gradually cools 
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down, and when it comes to the boiler it keeps the water from 
violent ebullition. : 

There are one or two things I do not understand here. Ido 
not understand that if the gauge pressure is reduced below 
three pounds the water rises in the gauge glass. I never saw 
that. As soon as the pressure begins to rise I have seen it 
begin to run out, and that is caused by want of circulation in 
the boiler. Iam satisfied that a great deal of trouble is caused 
by want of circulation. You can take either a square boiler or 
round boiler, and unless you put a very large, wide water leg, it 
must of necessity cause a rising of the water; where is there 
room for the water to come back? 

About the loss of water, I would say, answering Mr. Kent, 
that I think both he and Mr. Mackay are right in a sense. I 
have seen it occur in the boiler itself; may be find it out a year 
afterward where there is a leak that is really invisible. The 
leak might be up in the crown sheet where you could not see it, 
and you can understand, if there is a little fine drip, or two or 
three of them, say some of the nipples are leaking—they never 
drop at all, but the intense heat of the fire just keeps them 
evaporated. 

Mr. Roys: I had an experience something like that described 
in the paper, and the way I cured it was by dropping the water 
line. In other words, there did not seem to be enough steam 
chamber, and the water was carried up into the radiators. So 
I simply dropped my water line about six inches and cured the 
trouble I had. When we got one, two or three pounds press- 
ure, the water would leave the boiler and go up into the glass. 

Secretary Mackay: I would like to call attention to the fact 
that on page 1 of the paper the writer says: ‘‘ The entire plant 
contains 1,370 sq. feet of direct cast iron steam radiation. The 
mains and branches are not covered by non-conducting mate- 
rial. The boiler used has a grate 27 by 54 inches, or 104 sq. ft. 
of grate surface; 198 sq. ft. of fire surface; height of water 
from floor, 57 inches; top of steam drum from floor line, 80 
inches; all measurements taken from maker’s catalogue. The 
boiler is vertical, cast iron, sectional, rated at 1,775 sq. ft. 
direct steam radiation.’”’ That of course includes the surface 
of the mains. If you add to the actual radiating surface 1,370 
sq. ft., say 20 per cent., which is a nominal amount, not an 
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excessive amount, you get 1,644 sq. ft. of surface, while by the 
most excessive rating of the manufacturers the boiler would 
carry 1,750 feet. I think that that explains the whole matter. 
The boiler was possibly properly rated in their first rating of 
1,409 sq. ft. In substantiation of the fact that it was over- 
rated or was asked to do more work than it would do, when 
they shut off a certain portion of the building, the remaining 
portions worked satisfactorily. It would seem that the boiler 
was merely over-rated or over-estimated, and asked to do more 
than its grate area and fire and flue surface would allow it to do. 

Mr. Dean: A number have spoken about driving the boiler 
and forcing the water out. Now, is it possible to drive a hori- 
zontal tubular boiler to force the water out? Is it because, as 
Mr. Thompson suggests, that the boilers are not built so as to 
circulate properly, and because they do not have the proper 
circulation that the least little extra exertion on them causes 
them to throw the water out? I think that is a subject for us 
to think of in connection with this. 

Secretary Mackay: My experience is that when a boiler is 
working between a pressure in the boiler and a vacuum on the 
system the water will leave the boiler, and when you have suf- 
ficient capacity in your boiler to maintain a steam pressure in 
your radiation and maintain your water line, it will not do it. 
The wet return merely helps out a boiler that has not sufficient 
water capacity. 

Mr. Kent: How can you drive water out of a boiler that has 
a return discharge into the steam space? 

Secretary Mackay: The condensation of the steam is held in 
the radiators by the vacuum in the radiators. 

Mr. Kent: If it has a free path back into the boiler its grav- 
ity will carry the water back into the steam space. 

Secretary Mackay: When you maintain a steam pressure in 
the radiators the water will return to the boiler. 

Mr. Roys: How can you have pressure and a vacuum at the 
same time? I cannot quite,see that. 

Secretary Mackay: The boiler generates the pressure; the 
radiator maintains a vacuum. As it condenses, if it does not 
get steam pressure from the boiler it acts the same as a pump 
holding water in the radiator. 

I have no doubt but that others have had the same exper- 
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ience—that it was impossible to maintain a slight pressure on 
the boiler, and that the radiators being a certain distance from 
the boiler did not have that same pressure, and there was a 
partial vacuum on the radiators, sucking up water instead of 
maintaining.a uniform water line. 

‘Mr. Cobey: As I understand this pressure and vacuum, as 
soon as the boiler furnishes pressure enough to discharge the 
vacuum, the water returns to the boiler voluntarily. That is 
the sense of what you said, is it not? 

Secretary Mackay: That is right; but if the boiler is not 
able to maintain sufficient steam to upset that vacuum, the 
vacuum exists in the radiators although you may have a slight 
pressure in the boiler. 

President Crane: I had a job in a schoolhouse that acted 
very much in this manner; I will give you a description of the 
character of the work so that you can understand more fully 
and the remedy applied. The main part of the school, the 
rooms, were heated with cast iron wall radiators arranged with 
a feed and return. The hallways were supplied with ordinary 
vertical sectional radiators connected on a one-pipe basement 
circuit. That portion of the job which required a feed and 
return was piped separately. The main supplying the coils 
was relieved through seals at the base of each riser. The re- 
turns for this part of the system were overhead, with the return 
risers sealed before connecting to the same; conditions made it 
preferable to run these returns on the basement ceiling. Both 
the return system from the coils and the one-pipe circuit were 
run above the water line to the back of the boiler when they 
dropped down into the boiler headers. At a point above the 
water line and when they dropped into the headers, one-quar- 
ter air vents were placed. The circuit that connected the 
radiators (which was the one-pipe circuit) blew water con- 
stantly. I would further explain that both of these cir- 
cuits were brought back on the same level, and while the 
one-pipe circuit air valve threw water, that of the coil cir- 
cuit was dry; all the radiators and coils were free from water 
and in every way performed their functions. The water 
in the boiler would very gradually depart from it, requiring 
frequent replenishing, and all of it would return at night and 
flood the boiler. I will not detain you to tell you of the many 
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remedies we applied in our effort to get that apparatus to 
work, that is to get the boiler so that it would maintain its line 
of water. The trouble occurred after three or four pounds of 
steam pressure was secured, when the water would leave, and 
we applied check valves as a remedy. This resulted in the 
flooding of the returns, occasioned no doubt by the weight of 
the gates raising the water line into the mains. We were 
working on a limited water line of perhaps not to exceed 18 
inches. Many were the things we did to remedy the evil; but 
we never corrected it until we replaced the boiler with another 
of the same make but of a larger size. The troubles ended and 
the job fulfilled all its guarantees, and I concluded that the 
boiler was overrated, for I am convinced that nothing we did 
contributed to its success except furnishing a larger boiler. 


Mr. Dean: I would like to ask how many square feet of 
radiation there was on the job, and the size of the flow pipe? 


President Crane: I could not answer that question here 
without the data, and my memory is deficient in that this job 
was erected four years ago. I remember, however, that we 
secured a circulation on less than one pound pressure, and that 
the water from condensation returned promptly at all press- 
ures on the boiler; the water line was steadily maintained and 
the air vents on the returns were free from water, all of which 
convinced me that the pipe sizes were correct. 

Mr. Harvey: Where you put in the new boiler did you 
change the piping? 

President Crane: Not in any way; except to provide for the 
larger boiler. 
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THE SCIENTIFIC BASIS AND COMMERCIAL FEASI- 
BILITY OF HEAT RADIATORS USING AIR IN- 
STEAD OF WATER OR STEAM. 


BY GEO. M. AYLSWORTH, M.D., COLLINGWOOD, CANADA. 


(Non-member of the Society ; Presented by request at Semi-Annual Meeting, Niagara Falls, 
N. Y., 1903.) 


In the past many have thought that air could be used in 
radiators instead of water for the distribution of heat, and 
about twenty years ago a United States patent was issued 
covering the point. 

The scheme, however, proved a complete failure owing to the 
radiator being simply a square box many times the capacity of 
the conducting pipes. The current of air was so rapid that it 
passed through this box radiator in a straight line and an enor- 
mously large proportion of the air in the box was not changed 
in temperature at all. As a consequence the hot air parted 
with but a small percentage of its heat, while passing through 
this box form of radiator. The general appearance and construc- 
tion of the radiator is shown in Figure 1. The scientific rea- 
sons for the adoption of its peculiar form and the use of thin 
sheet metal in its construction are as follows: 

The conditions requiring to be met were a distributing agent 
that would make the circuit of the furnace and radiators many 
times while water was making a similar circuit once. At the 
same time, the rapidly moving air would absorb much less heat 
from the furnace, bulk for bulk, than the slower moving water. 

The problem therefore was to evolve a radiator that would 
compel the air passing through it to part with all or nearly all of 
its heat to the air of a room without diminishing the rapidity of 
the travel of the confined air. 

The problem has been solved by the adoption of four devices. 

First, By increasing the distance the air has to travel within 
a short space. 
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This was accomplished by the up and down or to and fro 
course the air is compelled to take in passing through the radia- 
tor. The distance from the centre of the inflow pipe to the cen- 
tre of the outflow pipe is 2 feet, while the air travels in the 
radiator four and a half times as far, or an average of 9 feet. 

Second, By offering the least possible obstruction to the pass- 
age of the heat from the air within the radiator to the air out- 
side the radiator, but within the room. 

This was accomplished by using sheet metal as thin as is con- 
sistent with rigidity. 
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Third, By compelling the volume of air to spread out into 
thin sheets so that all ot it, while passing through a radiator, 
should be kept as nearly as possible in contact with the en- 
closing metal. 

This is accomplished by having the conduit through each 
section of the radiator, 1 x 7 inches rectangular in form, instead 
of round or square. The method of piping consists in having 
the area of the conducting pipe equal to the areas of the con- 
duit or conduits in the radiator or radiators served by it. Also 
in having the volume of air necessary to serve a radiator, 
whether it have one or more sections, conveyed to the radiator 
in a single round or square column. 

It will be noted that this method causes the difference be- 
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tween the circumference of the supply pipe and the conduits in 
the radiator to increase with each section that is added to it. 
The conduit in a single section has nearly double the circum- 
ference of its round supply pipe, while the conduits in a four- 
section radiator have three and one-half times the circumfer- 
ence of its round supply pipe. 

The conducting pipes of a single section are round 3-inch 
pipes having a circumference of g inches and an area of 7 square 
inches, while the conduit through the section has a circum- 
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ference of 16 inches and an area of 7 square inches, or the same 
area as its supply pipe. : 

A four-section radiator is served by a 6-inch round conduct- 
ing pipe, having a circumference of 18 inches and an area of 
28 square inches, while the sum of the circumferences of the 
four conduits is 64 inches and the sum of their areas is 28 
square inches, or the same as their 6-inch conducting pipes. 

The extremely flat shape of the conduit through a radiator 
also prevents any part of the air it contains getting more than 
half an inch from the enclosing metal, while the centre of the 
air current through a 3-inch round pipe is 1% inches away from 
the containing metal or three times the distance, and in a 6-inch 
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round pipe, 3 inches or six times as far from the metal, and so 
with each change in the number of the sections in a radiator. 

It is a well-known fact, which can be confirmed by observa- 
tion of any stream of water, that fluid in contact with the wall 
of a pipe, on account of the friction, takes on a revolving motion 
while passing through it, but the whole area of the current does 
not partake of this revolving motion unless the pipe is ex- 
tremely small. The part of the area of the current that is un- 
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affected by this motion increases in proportion to the whole 
area of the pipe, provided the rapidity of the current remains 
the same. (See cut). This fact in connection with the other 
facts—that air cannot possibly get more than one-half inch 
from the confining metal when passing through one of these 
radiators, and can get from three to six times that distance 
from the metal in the pipes conducting the air to them—sug- 
gests the vast importance of the flattened conduit through the 
radiator. 

Fourth, By facilitating convection; by which method, in 
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order to heat a room, all the air in it must be repeatedly 
brought into contact with the outside surface of the metal in 
the radiator. 

This is accomplished by the flat form of the sections, and 
where there is more than one section in a radiator, placing 
them side by side with nothing to obstruct the flow of air 
between them from below upwards, as heat is imparted to it 
from the hot air within the sections. The results obtained 
in the following experiments by the use of these radiators will 
be a surprise to those who have not studied the subject and 
they were a cause for astonishment to myself, their originator. 
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In Feb., 1902, I fitted up a house that was in process of erec- 
tion with a discarded wood furnace and rough hand-made radia- 
tors. The house was isolated and consisted of a cellar, 
ground floor, first floor and attic, and contained on the ground 
floor and first floor, 18,000 cubic feet of space. The cellar had a 
foot of ice on its floor which was chopped away from the imme- 
diate neighborhood of the furnace. The house is now brick- 
clad, but at that time was neither lathed, plastered nor 
bricked, and had many openings, large and small, through the 
outside walls from the cellar to the attic as well as through the 
roof. Ten radiators were placed in position, nine on the 
ground and first floor and one in the attic. A number ac- 
cepted my invitation to visit the house on the afternoons of 
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the 12th and 13th of the month. On the 12th, the outside 
temperature was 22 degrees Fahrenheit. On the 13th 
it was 12 degrees Fahrenheit, with moderate wind from 
the northwest. On each day all the radiators became 
warm within forty-five minutes after the fire was lighted. Two 
weeks later many of the openings had been covered with 
building paper preparatory to bricking the walls, the attic and 
cellar had been roughly shut off from the two floors, the house 
had been lathed with wet and frozen lath but not plastered; 
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FIG. 5. 


the temperature was 18 degrees Fahrenheit, with moderate west 
wind. The ground floor was brought to 63 degrees Fahrenheit 
within two hours after the fire was lighted. These results are 
phenomenal when we remember the wet lath and the enor- 
mous difficulty of heating a building when the plaster is wet, 
as pointed out by Mr. John Gormly at meeting last winter, in a 
paper entitled, “‘A Time Limit and Dry Walls Necessary in 
Testing a Heating Plant.’’ ‘The radiator in the attic was 20 
feet horizontally and 20 feet perpendicularly distant from the 
furnace; it was the last of five on its main—two others having 
been supplied from the same pipe on each of the lower floors. 
The air entered this radiator at a temperature of 213 degrees 
Fahrenheit, and left it at 122 degrees Fahrenheit. Some 
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of the heating experts present at this test. believed, or at least 
said, while admitting the results, that the system would not 
stand a practical test of the many turns in the piping needed 
to place radiators at the points needed or preferred by house 
owners, nor would it succeed with the slower fire, as from an- 
thracite coal. 

To meet these objections, and having in the mean time had 
the radiators made in a presentable form, I fitted up my own 
house with them in 1903. 

The house was an old-fashioned frame of two stories, the 
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part served with radiators containing 17,000 cubic feet divided 
into ten rooms and two halls. There being no basement nor 
cellar, the furnace was set upon the ground floor and burned 
anthracite coal. It had never been repaired nor had its location 
been changed, although it had been in use for thirteen sea- 
sons. The ten radiators installed were supplied from three 
main pipes; two of these pipes conveyed the air through the 
attic before it reached any of the seven radiators; they served 
the ground and first floors; it was an overhead system, which 
it is hoped the accompanying plans will make clear. 

The tinsmiths finished their work and a fire was lighted at 2 
p.M. on the rgth of February. The next morning at 8 o’clock 
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the temperature outdoors was 6 degrees Fahrenheit, and in 
the house it varied from 44 degrees to 60 degrees. The house 
was never as cold again, and after the first few days the sys- 
tem was better balanced and the variation within the house 
seldom exceeded 10 degrees, and only once did it reach 16 de- 
grees; when the temperature outdoors was about 11 degrees, 
with a gale blowing from the northwest, the temperature within 
varied from 54 degrees to 70 degrees. 
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In passing from the furnace to two of the radiators, the hot 
air travels a distance of 62 and 71 feet, passing through the 
attic todoso. In making the circuit from the furnace to these 
two radiators and back to the furnace, the air travels 107 feet 
and makes 13 turns,exclusive of the radiators, which if counted 
would make the air travel 116 feet with 21 turns, showing con- 
clusively that turns in the piping have little or no effect upon 
the flow of air when it is confined and used in this way, and 
demonstrating how easily any probable conditions in any 
medium-sized building can be met with this system. 

The foregoing results are much better than could be ob- 
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tained with this furnace under the old system, for before the 
installation of the radiators it had been found necessary, in 
order to get the same comfort, to supplement the furnace with 
two stoves and a large drum on the first floor. The latter utilized 
the heat from the smoke pipe of the furnace and it and the two 
stoves were done away with after the radiators were put in. 
Over and above this a very large percentage of the heat gen- 
erated by the furnace is wasted, while the hot air is passing 
through the pipes in the attic before reaching the radiators, 
for the large amount of piping in the attic kept it at a higher 
temperature, notwithstanding attempts at insulation, than 
either of the lower floors, which of course was not the case be- 
fore the radiators were used. 

As to the consumption of fuel, it is impossible to be exact in 
connection with these experiments, but the quantity con- 
sumed during the two and one-half months the radiators were 
used would indicate that the present arrangement will not 
require more than the old one has done. 

One of the reasons for uncertainty in estimating the con- 
sumption of fuel, in addition to the removal of the two stoves 
and heating drum aforementioned, is its rapid diminution, as 
the best method of running the furnace under the changed 
conditions was learned—for instance, two tons of coal were 
consumed in the first 18 days, a third ton in 11 days, or (omit- 
ting fractions) a ton every 11 days. A fourth ton was burned 
in 23 days, and a fifth in 18 days, or a ton every 20 days. 
That is an average per day of twice as much burned during the 
first 29 days than was burned during the last 41 days, though 
the average was within a degree of being the same in each of 
the two periods with increased comfort during the latter. The 
rate at which the coal was consumed during the 41 days is 
almost identical with the rate of consumption in the past 
when registers were used. 

The diameter of the fire pot in this instance is 18 inches, be- 
cause the builders of the furnace claimed that that size pot 
was plenty large enough to heat 18,000 cubic feet. But this, 
as was not unusual in those days, was an overestimate, and at 
the present time it is unusual to find a reliable hot air furnace- 
maker making such a claim even when the familiar instruc- 
tions—‘‘ Locate the furnace so that all hot air pipes shall be as 
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short as possible” and ‘‘ Place registers as close as possible to 
the furnace”’ are closely followed. 

In this test of hot air radiators these rules have been pur- 
posely violated, and the departure from them is so wide that 
it is believed that 50 per cent. of the heat from the furnace is 
lost in transmission to and through the attic. 

It is not anticipated that any one in his senses will adopt 
such an overhead system except under compulsion, neither can 
it be expected that the results under the conditions of this 
test should be ideal, yet they are the basis of the confidence 
felt that the proper installation of these hot air radiators will 
demonstrate beyond all question, during the coming winter, a 
decided economy in the consumption of fuel through their use. 

Secretary Mackay: Before going into the discussion of this 
paper, I would move that a vote of thanks be tendered to Dr. 
Aylsworth for his courtesy in presenting this paper to our 
Society. 

The motion was seconded and carried. 

Mr. Kent: I would like to ask a question in regard to a few 
lines here: “‘ The rate at which the coal was consumed during 
theforty-one days is almost identical withthe rate of consump- 
tion in the past when registers were used.’”” What then is the 
advantage of the system? 

Dr. Aylsworth: You apparently overlook the fact that a 
large proportion of that heat was wasted. In this arrange- 
ment I estimated that fifty per cent. was lost in passing 
through the attic. The steam heating people have a great 
many claims against the heating by hot air in the present sys- 
tem because the air has to pass over the furnace, and the ad- 
vantage of this system is that you get the same conditions that 
you get with steam and hot water. 

Mr. Kent: Does the air pass over the furnace in this 
system? 

Dr. Aylsworth: It certainly passes over the furnace, but it 
does not pass into the room. 

Mr. Switzer: Did you have any outside air supply at all? 

Dr. Aylsworth: None whatever. 

Mr. Switzer: You had no ventilation from any of the rooms, 
no exhaust ventilation through any ventilating shafts or venti- 
lating registers? 
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Dr, Aylsworth: I would say that my house has a large venti- 
lating shaft that was used in connection with the furnace, but 
there was no ventilation in connection with the air as it passed 
through this radiator. 

Mr. Switzer: Does this (referring to a cut in the paper) repre- 
sent a fireplace? 

Dr. Aylsworth: No. There is a shaft passes between the 
two chimneys through the roof. 

Mr. Switzer: Was that open at the bottom? 

Dr. Aylsworth: That was open at the bottom and the top. 
You understand that the air that is used in heating the house 
does not pass through that shaft at all, except in passing in 
pipes to the radiators. 

Mr. Switzer: No, but it created an exhaust? 

Dr. Aylsworth: No. The air was not loose. It was con- 
fined to the radiator and the pipe. 

Mr. Switzer: I have no reference to the air in the hot air 
pipes that come from the hot-air chamber of the furnace. I 
mean the general atmosphere of the house, of the rooms 
proper, whether there was any exhaust. 

Dr. Aylsworth: There was an exhaust in this shaft that I 
speak of, a continual exhaust, and also two fireplaces on the 
ground floor. , 

Mr. Kent: I would like to ask how serious is the objection to 
having the air pass over the furnace in the usual way, and then 
be discharged into the rocm? That is the ordinary custom in 
the United States and I suppose elsewhere, and I understand 
there is very little objection unless there are leaks in the cast 
iron chamber. 

Mr. Cobey: Mr. President,I can say from what experience I 
have had in heating, that there is more or less objection to 
burning out certain elements of the air before we breathe it, 
and in passing a current of air over hot plates and breathing it 
afterward; from a scientific or a hygienic standpoint I should 
think it would impair that quality of the air that is necessary 
for us to breathe. That is why I suppose this is looked upon 
as an improvement over the old hot air system. 

Mr. Switzer: The action of the furnace is identically the 
same with this system as it would be with the ordinary sys- 
tems of circulating cold air from a radiating chamber, so that 
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the particular feature is not to rarefy or purify the air, but to 
get increased radiation by circulating the air by the furnace 
through these radiators. The thought that would occur to me 
was in regard to the supply from these radiators to the cold 
air chamber passing through the furnace, would not that be 
diminished after a certain length of time? Did you notice any 
particular defect or depreciation in the amount of radiation 
from the radiator? It certainly is a novelty, Mr. President, 
this form of construction, well worthy of discussion, and 
reaches pretty deep, and I trust that some of our scientific 
members will give us all the light on the subject that is possible. 

Mr. Roys: As I understand this system, it is the same as a 
hot water circulating system, using the hot air furnace instead 
of a hot water boiler, and the air passes through the radiators, 
circulating the same as it would with an ordinary hot water 
plant. The reason that I speak of that is that the first idea 
that occurred to me was that possibly he took the products of 
combustion and passed them through the radiators, but it is 
just the air passing over the furnace and circulating in the 
same manner as water in an ordinary hot water plant. 

President Crane: I would call the members’ attention to the 
fact that in this paper the author states that the temperature 
of the air passing into the radiator was 213 degrees Fahren- 
heit, while that of its exit was 122 degrees, or probably but a 
little bit higher than what you would get in hot water, which in 
a well balanced apparatus very seldom ever reaches much more 
than 180 at the radiator with a 15-degree diminution at the 
outlet, and I suppose that that is the claim of the paper—that 
the air in the room is passing over the surface very much less 
heated than it would be in a furnace, therefore not affecting 
the natural conditions of the air. 

Mr. Kent: Mr. President, it strikes me that this is an ex- 
ceedingly well designed system for the results which it accom- 
plishes. The radiator is very efficient in reducing the tem- 
perature from 212 degrees to 123 degrees. It shows an excel- 
lent design of the radiator, and the piping system must be very 
well designed also in order not to have any short-circuiting of 
the currents of air, so that they pass equally through all the 
different parts of the system. He shows here two branches of 
the system, and I suppose in a larger house there would be 























COMMERCIAL FEASIBILITY OF HEAT RADIATORS USING AIR. 271 





more branches. It would be necessary to proportion these 
pipes and the valves in them so as to make an equal obstruc- 
tion through the whole system, so that the air would circulate 
equally through the whole system. The natural tendency of 
the air is to follow the path of least resistance, and it would 
follow that path and be circulated around through certain 
radiators and neglect others. In that respect, this particular 
design seems very well adapted to uniformity of circulation. 
I think some difficulties would be found in adapting it to larger 
houses in getting that uniformity, but the one advantage this 
system appears to have over the ordinaryregister system, as far 
as I can see, is that the air which passes over the furnace gets 
heated up to 400 or 500 degrees right at the furnace and 200 
degrees when it goes to the radiator, does not get into the 
rooms at an equal degree. I do not see that the air is hurt by 
passing over surfaces of 300 or 400 degrees temperature, if the 
air is pure. It is only oxygen and nitrogen and you cannot 
hurt them by passing it over. But if the air is impure, having 
organic material or bacteria, you may cook the bacteria and 
have a bad smell from cooked animal matter. But I believe 
that is not found in practice to be any serious objection to the 
hot air system. The great disadvantage of Dr. Aylsworth’s 
system seems to be that it does. not ventilate. One of the ad- 
vantages of the hot air system over steam radiation and hot 


water radiation is that the air from the furnace itself is a venti- 
lator, and that is a very strong advantage in favor of hot air 


systems over radiating systems, and the radiating systems for 
good practice have to be combined with ventilating systems. 
You need to have the direct-indirect system or the indirect 
system for accomplishing the result of both heating and venti- 
lation. This system has an excellent distribution of air. It 
carries the air down through cold air pipes. The same result 
would be effected if you adopted the system, simply left out 
the radiators, let the pipes be exactlyas theyare,and discharge 
that hot air into the room at the ceiling and take the cold air 
out at the floor; and it would be just the same with the differ- 
ence that the air would be discharged into the room and the 
people would breathe it, and then it would go out of the room 
and be heated over again. One disadvantage of that would be 
the possibility of leaks to the air pot of the furnace and the 
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cooking of the animal matter. These are the disadvantages. 
The advantage would be the ventilation. You might balance 
these advantages and disadvantages against each other and 
see which would be the more serious. 

Mr. Feldman: The only disadvantage in the ordinary hot air 
system is just the fact that the air passing over and over the 
heated furnace quite often has the dust contained in the air 
burned; that is quite very often smelled in very cold weather. 
That is one of the objects, I should judge, of this device to do 
away with the effect of getting heat in the room without get- 
ting this burnt dust in the air. 

Mr. Roys: I can see another great advantage in this system 
and an advantage which appeals to me. In an ordinary 
heated house, with a hot air furnace, if the wind comes from 
the west your west rooms are cold; if it comes from the east, 
the east rooms are cold, because the pressure of the air will 
force the heat to the other side and also obstruct the heating 
of the rooms on the pressure side of the building. This obvi- 
ates that, I should imagine, because the air circulates the same 
as hot water. The circulation is the same as it would be in a 
hot water boiler and is not affected by the winds. 

Mr. Oldacre: I wish to say that in a properly heated house, 
heated by the warm air system, the west side of the house 
is no colder than the east side of the house, or else the house is 
not properly heated. 

Mr. Allen: In Figure 4 the two circuits of pipe seem to be 
very unequal in length. Mr. Kent pointed out that it would 
have to be evenly balanced. I would like to know if those 
pipes are of the same size, the circuit going to the right and the 
short one to the left of the furnace? 

Dr. Aylsworth: No; they are not the same size. The size 
of the pipe is governed by the amount of radiating surface you 
have in the radiator. It is governed entirely by the number 
of sections. 

Mr. Oldacre: I would like to ask what is the method of pro- 
portioning the radiator surface to the size and exposure and 
cooling effect of the rooms? 

Dr. Aylsworth: It is exactly the same asthat of steam or hot 


water. 
Mr. Switzer: Is there not some deterioration in the air pass- 
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ing over the radiating surfaces of the furnace, circulating 
through the system, returning to the cold air chamber and con- 
tinuing to circulate? Now in all furnace construction the sur- 
faces being highly heated from constant firing, the durable 
qualities of those surfaces are maintained by the radiation of 
the heat from the air supply coming in contact with the 
radiating surfaces, and if that air supply is not sufficient in 
quantity to absorb the heat from the fuel consumed, it will not 
be but a short time, in my judgment, when the sustaining 
quality, the construction of the apparatus, would be largely 
deteriorated; in other words, the life of the furnace would be 
very short unless there was a very substantial amount of air 
continually supplied to. radiate the heat from these surfaces. 
In other words some forms of construction of furnaces become 
continually superheated and the life of them is exhausted in 
two to three to five years. With other forms of construction, 
and other installations and furnaces, they are extended twelve, 
fifteen and twenty years, and it has been found that the ex- 
tended life of the radiating surface in furnaces where they are 
properly constructed and installed is largely governed by the 
amount of air supply passing over those surfaces and absorbing 
the heat that is radiated therefrom, and the question that I 
would like to ask the Doctor is: Did you notice whether there 
was any material deterioration in the supply of the air or in the 
volume after passing through the system, after say a week or 
ten days’ or two weeks’ use? 

Dr. Aylsworth: I would make reply that nothing of the kind 
was noticed and I think we have had it stated here repeatedly 
this morning that the air undergoes no change whatever in 
passing over superheated surfaces. 

Mr. Switzer: That was in reference to the hygienic quality 
of the air. 

Dr. Aylsworth: You find the same conditions in heating by 
the ordinary system without any outdoor supply, fresh air 
supply, from outside. 

Mr. Switzer: But the atmospheric pressure forces the air 
into the rooms continually. The object of putting these cold 
air return registers, as they are termed, into a cold room, is to 
draw the cold air out. Now this system does not adopt that 
form of ventilation. The ventilation here, I understand, is 
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through the fireplace and the flue openings. The pressure of 
the atmosphere into the exposed rooms of a furnace-heated 
house is so great that ventilation must of necessity be provided 
in order to have a uniform temperature, and it would seem that 
the atmospheric pressure would permeate into these rooms just 
the same with this system. But it is provided to be exhausted 
by these ventilating shafts. The furnace is not benefited by 
that. 

Dr. Aylsworth: I think, sir, that you are in error in refer- 
ence to the pressure from outside. The point, I think, that 
you are trying to make is that the air after being circulated for 
a length of time would lose its power of absorbing heat as it 
passed over the furnace and then to the radiator and back to 
the furnace, and the supposition that you are going upon is 
that the system is absolutely air-tight, is it not? 

Mr. Switzer: Certainly. 

Dr. Aylsworth: Well, it is not absolutely air-tight any more 
than furnaces are air-tight. They are very seldom air-tight. 
That is, the ordinary hot air furnace is not, as a rule, air-tight. 
If you turn it upside down and fill it with water you will find 
that there are a number of leaks init. In practice the system 
was continued in use up to two months and a half, and in prac- 
tice there was no loss of power. 

Mr. Chew: I would like to ask a question that came up in my 
mind when I first heard of the Doctor’s system. In the ordi- 
nary furnace system there seems to be a preservative effect 
through the cooling influence of the air passing over the surface 
continually. That air is never brought back partly warmed 
up, to destroy the fire-pot and the other internals of the fur- 
nace, as it is in this instance. As I say, there seems to be a 
preservative effect constantly from the cold air supply. In 
this we find that the air enters the radiators at 213 degrees, 
comes out at 122 degrees. It may go back into the furnace at 
122 degrees. The furnace is constantly subjected to a hot 
blast and the hot blast is destructive, if it is sufficiently high in 
temperature. That is the point that came to my mind at once. 
If a man had a large house heated with air circulating fast 
enough to get back at a temperature say of 150 degrees, and 
the furnace subjected continually to a temperature of 150 
degrees, how long would it last as compared with a furnace that 
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never got its air supply above 4o degrees? That is the ques- 
tion that comes in my mind—the durability of the apparatus. 
So far as the distribution of the air through the radiator, I 
must say that that was rather startling tome. But one vital 
point comes up, how long will the furnace last under such treat- 
ment? May be the Doctor has noticed in his own furnace what 
the effect has been in bringing that supply of air back con- 
stantly. 

Secretary Mackay: The paper seems to be one that will stand 
a great deal of discussion and it is certainly a novelty in its 
line. Mr. Oldacre says it is possible to heat any building with 
hot air at all times satisfactorily, regardless of the outside 
winds. I think I can agree with him. But it is not always 
done; it is not done in ninety out of every hundred cases. One 
reason is that the furnace is too small for the building. The 
cold air supply is not sufficient to furnish the hot air pipes, anp 
as a result some of the hot air pipes on the cold side of the build- 
ing act as a cold air supply. I found it in lots of cases that 
came under my observation. In this particular case the Doc- 
tor uses a furnace which he had formerly used for some twelve 
or thirteen years heating his building, and from his complaints 
I take it that there were times when some of those rooms were 
not satisfactorily heated. But he does heat the building more 
satisfactorily with his system now than he did when he had it 
used as an ordinary hot air furnace with hot air pipes to the 
rooms and radiators in the rooms, and the ventilation up to the 
ventilating flue or chimneys. 

The point that Mr. Chew makes is one that comes up to me 
too, and that is the life of the furnace. I would like to find out 
from the Doctor if he has noticed any going to pieces of the 
furnace during the months that he has used it with this, as 
compared with the years of use with the other system? 

Mr. Switzer asked—this being similar to a hot water supply 
—whether it would be possible for the heat to vitiate the air 
inside of the system? The Doctor answers that by stating that 
the system is not air tight, and that consequently it absorbs 
air from the room that it uses up in heating. Of course, if it 
were perfectly air-tight that could be arranged with an inlet 
check valve or an air valve that would admit air and not force 
it out. A hot water supply requires to be constantly replen- 
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ished. An air system under the same principle would require 
to be constantly replenished. It does not make any difference 
whether you pour the air in through a bucket or allow it to 
flow in or allow it to come in by a check valve, and the name 
of the valve would not help matters so long as it worked. 

Mr. Smith: If your water system were submerged under 
water it would not have to be replenished. 

Secretary Mackay: No, if there was an opening; but if it 
was a hermetically sealed one, as this is supposed to be, the 
water around it would not help it. He answers that question 
all right by stating that the apparatus, which it would be al- 
most impossible to make air-tight, is not air-tight. If it did 
not get air from the rooms it would get air from the fire-pot of 
the furnace or some other point and suck it through. 

The principal point that I would like to ask is this: He pos- 
sibly had a certain cold air supply either from outdoors or from 
the rooms heated. That would be, if from outdoors, at the 
temperature of the outdoor air; if from the rooms, at the tem- 
perature of the air at the level at which it was drawn down. It 
might be 65 at the floor if it was 70 in the room. He brings it 
back possibly at 100. That is, it is less hot going to the radiator 
and going through the radiator, and we must suppose it lost 
heat going back to the furnace, and if it is 122 at a certain 
radiator 50 feet from the furnace, it must be less at the furnace. 

Then the question comes to my mind, as he increased the 
volume of air from his radiators to his furnace over and above 
what he found necessary to supply this 18-inch fire-pot fur- 
nace, when he was taking it either from the room or from out- 
doors, of course you would not hurt your furnace any if you 
took a larger volume at a higher temperature sufficiently to 
take up your heat from the surface any more than you would if 
you had a small volume at a lower temperature. It seems to 
me that would overcome that. If you increase the tempera- 
ture at which you take your air in and increase the volume of 
it, it would have the same effect in lengthening out the life of 
the furnace, as it would if you depended upon a lower tem- 
perature of the air and a smaller volume doing the same thing. 

Mr. Cobey: Mr. President, I do not see where change in the 
molecular construction of the fire-pot could be any greater by 
feeding it with a blast at 120 degrees than it would to feed the 
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fire-pot with a blast at zero. It is more likely to disturb the 
iron by unequal contraction and expansion, and deteriorate 
the fire-pot or shorten the life of it fully as much as if it was 
fed with this mild blast which a man can always stand—he can 
live in 120 degrees temperature. I do not see where it would 
injure the iron any more than this very cold blast coming in 
from outdoors, say at zero. That is what struck me. I have 
had a little experience, so I do not think that that mild tem- 
perature of return would have a tendency to cook out our good 
gray iron. Now then by this sudden change of temperature 
from the feed to the return or from the inlet to the outlet of 
this radiator, it being of such a different temperature—rather 
that sudden change or the great diminishing of heat in the air 
would indicate that the radiator was highly efficient and that 
it would increase the rapid circulation of the air in this con- 
fined system. I suppose that is where they get the rapid cir- 
culation by sudden change in the air, and if it is hermetically 
sealed so that it is given off in the form of a gas, you might say, 
at high temperature, and cooled again and returned, I do not 
see where we are going to burn out anything that would be 
injurious to the construction of our generator. 

Mr. Chew: There is another question following that up. 
When you get the air coming into the furnace at zero, and it is 
necessary to have it come out at, say 20 degrees, in order to 
have it do effective work, the fire-pot necessarily would be at a 
white heat; while, if you are bringing the air constantly back 
at, say 100 degrees, it would not be necessary to heat the fire- 
pot to so high a temperature. Consequently there might be a 
durability with this system that is not found with the common 
system. I would like to have some gentlemen express their 
views as to the correctness of that deduction. 

Presiden Crane: There are certainly some of our members 
who can answer that question. I think that is a very import- 
ant one to consider. From my limited experience with fur- 
naces I believe that it is the observation of most furnace engi- 
neers that there are some deteriorating effects of the fire-pot 
from very low temperatures. I think some of our members 
could enlighten this Society and these other hot-air furnace 
members on the discussion of the problem. 

Mr. Oldacre: In my experience I have noticed no deteriorat- 
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ing effects whatever from cold air, be it ever so cold, zero or 10 
below. That is my lowest practical experience—1o below 
zero, and the highest temperature that I have ever noted in any 
of our work where the temperature outside was very low was 
about 190 degrees as the temperature of the air that came from 
the register that was in the third story outlet. But that I con- 
sider even too high, and it should be overcome by making the 
pipes larger and using a larger quantity of air at a lower tem 

perature. A temperature above 140 or 150 should not be 
countenanced ina warm air heating system when properly 
putin. A large volume of air should be depended upon in- 
stead of a small quantity of air for various reasons. That is, 
the larger the volume of air, the nearer the condition of 
that air approximates to the condition of the air outside. 
The larger the volume of air and the lower its tempera- 
ture the nearer will its humidity approximate to the relative 
humidity of the outside air; as we know that if we heat 
air and expand it we increase its affinity for moisture, and 
the higher we heat it the more its affinity is increased and it 
increases more than in a direct proportion, and for that very 
reason it is necessary to depend upon large volumes of air at 
low temperatures. Beyond that also the air at a low tempera- 
ture is not affected by the outside pressure as much as small 
quantities of air at high temperature. 

Nowas to the burning out of the fire-pot or any of the interior 
parts, it is pretty well known that the greater the difference 
existing between the air that is passed over the outside of the 
fire-pot and that of the temperature of the inside, the greater 
the amount of heat that is absorbed or taken away by the air. 

Mr. Roys: I think that the member who has just spoken is 
talking of an ideal system as put in by a person who makes a 
study of hot air and puts in what we call an ideal system. I 
think what the Doctor is working on is the common ordinary 
practice of hot air furnaces. I know that ordinarily the fur- 
naces as put in in the usual'manner that the air coming from 
the registers will sometimes go as high as 400 temperature 
coming from the registers. I know from practical experience 
that only in the mild weather does it ever get down to 140 or 
150 coming from the registers. The usual temperature coming 
from, registers in the ordinary hot air furnace will register from 
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150 to 400. What the Doctor is overeoming is the conditions 
which arise from the commonly installed plant—not the ideal 
plant or as it could be put in. 

Mr. Oldacre: One thought arises in my mind—would not the 
casing of this heater be intensely hot and would not there be a 
large amount of heat lost in the cellar where air was taken in 
at such temperature? Because in my experience where the 
air is taken in from outside, the temperature of the casing will 
remain comparatively low. That is to say, you can put your 
hand on the casing at any time when the apparatus is in opera- 
tion; that is if there is only one thickness of asbestos between 
the outside casing and the radiating drum or fire-pot, and I 
have noticed always that if the casing is hot there is some 
trouble in the apparatus and the hot casing would indicate the 
poor circulation and would indicate that there was a possibility 
of the heater burning out very soon. 

Mr. Roys: As a hot air furnace is commonly installed, when 
it is used in cold weather it would be impossible, in some in- 
stances, to hold the hand or even to touch the top of the casing. 
I do not know but that fire insurance writers say that there are 
more fires coming from the heat in the pipes going in up in 
partitions than from any other cause in cold weather, which 
would indicate that those pipes must be at least 400 to ignite 
wood, and commonly, if you put your hand on a hot air pipe of 
a furnace, you cannot hold it there. I am talking of furnaces 
as commonly installed. 

Mr. Oldacre: I would like to ask the gentleman who just 
spoke if he could point to a single house that was actually set 
on fire bya hot pipe itself or directly attributable to the hot 
pipe—not the chimney nor faulty chimney construction, but 
to the hot pipe. 

Mr. Roys: I must say that I do not know from personal 
experience, only from Mr. Sims, of the Board of Underwriters, 
who claims that there are hundreds of such cases, from personal 
experience. 

Mr. Switzer: I will answer Mr. Oldacre that I know that a 
residence has been set on fire by a hot-air pipe passing from 
the furnace to the wall pipe. The wall pipe was put in single 
without any protection, asbestos or iron lath, or even double 
safety pipe, and upon investigation by the underwriters and 
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heating engineers that were called in to ascertain the cause of 
this fire, it was discovered that the air supply had been trap- 
ped; toacertain extent that this furnace was air-bound; that 
the circulation was imperfect, that there was no ventilation to 
the rooms on the lower floor. This was at 10 degrees below 
zero and there was a 30-mile gale blowing, whereby the atmos- 
pheric pressure forced the air into the lower rooms and they 
continued to get colder and the hot air pipes did not circulate 
the heat into the lower registers, and this 8-inch pipe that sup- 
plied the stack to go to the second story became so hot that it 
ignited the woodwork, the lath and the joists, and burned out 
the centre of the residence at midnight, a high wind blowing at 
the time and low temperature. 

I desire to go on record as stating that one of the great ob- 
jects of this Society is to educate the laymen that are installing 
furnaces, bring them to a higher standard and acquire the 
results that Mr. Oldacre has referred to which are absolutely 
possible, and if the furnace manufacturers, as well as the engi- 
neers of furnace men installing heating apparatus, would be- 
come familiar and acquaint themselves with modern practice, 
the standard of furnace heating would be brought to a much 
higher level, and it is within the province of the American 
Society of Heating and Ventilating Engineers to be responsible 
for that being done. 

Now, Mr. President, it is not with a view of criticizing this 
paper of Dr. Aylsworth’s that we enter into this discussion. It 
is information that we seek. It is certainly a departure from 
the accredited practices of furnace construction. 

In regard to the deterioration of castingsand fire-pot con- 
struction, I trust that the time will come when our committee 
on tests may be able to have the means at their command 
whereby they may demonstrate the utility of the different 
qualities of castings. It may not be within the province of 
this Society to take up the metallurgy of iron and ascertain the 
necessary mixtures of the various grades of iron to make a cast- 
ing that will insure durability and strong radiating surface, 
yet it is a fact that with certain mixtures of iron in foundry 
practice the radiant quality of the casting depends upon its 
chemical composition. There are certain mixtures of iron 
that have been brought to the attention of the committee on 
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tests of the American Foundrymen’s Association that are 
shown to be more desirable for the radiation of heat in fur- 
naces, boilers and radiator castings than other mixtures. 

Dwelling a moment on this question of hot casings, the 
lack of ventilation necessitates the casing becoming super- 
heated and a large amount of radiation is lost in the cellar or 
the furnace room and that can only be overcome by perfect 
ventilation. 

Secretary Mackay: As to the question of the necessity for 
ventilation to prevent loss of heat in the furnace room, it 
seems to me that this is only a new point that comes up. That 
can be obtained by perfect insulation as well as by ventilation 
—perhaps better. 

Then as to this question of fires, Mr. Switzer says that under 
certain conditions hot air flues have caused fires, and I have 
known of fires under similar conditions. In the good hot air 
installations that we hear of, the average cold air supply has a 
damper which is put into the hands of a $10 a month servant 
and that brings up exactly the same conditions that Mr. 
Switzer mentioned. They can shut off the cold air, and then 
the condition arises just as it did in that case. 

There is one point that does not seem to be touched on in 
Dr. Aylsworth’s paper. That is, he does not seem to have pro- 
vided any means of regulating the heat in any room by means 
of valves or dampers so as to entirely shut off the heat of any 
room. What I would like to find out is what effect that would 
have on a given size of furnace, if it requires a furnace with an 
18-inch pot to heat his building and he puts in these dampers 
and shuts off half of it and does not diminish his_furnace, is he 
not going to knock his furnace to pieces in a very short time? 
I think that ought to have some consideration, because, of 
course, if the entire house is required to be heated to the tem- 
perature of the radiators and the furnace will heat them, then it 
would be all right; but it would seem that in all cases it would 
be desirable to cool off a room as well as to heat it if necessary. 

Mr. Cobey: Mr. President, the system under discussion is in 
a primitive form and there is no reason why those extra appli- 
ances could not be brought out afterwards, such as thermo- 
static control for various divisions, and I think that that is a 
matter that need not necessarily be embodied in the paper. 
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Speaking of air for heating and ventilation, my idea is that 
sooner or later we will adopt the direct radiation with a separ- 
ate system of ventilation. My experience has been that the 
combination of the two has been a very disagreeable one, when 
we take long lines of ducts where vermin and small sized ani- 
mals, one thing and another, can get in there and die. I do 
not think it is desirable to force the air through the same duct 
that the heat comes through. I think the heating and venti- 
lation should be two separate systems, and I think if the Doc- 
tor’s apparatus was worked into a thorough system with a 
separate system of ventilation, that would be a system that is 
almost ideal. Of course those things have to be worked out 
afterwards. 

Mr. Chew: I suggested a point I would like to have informa- 
tion on and I think I will persist and see if I cannot get it. To 
put the thing a little differently: when you get all your air 
from outdoors at zero and you have got to heat 18,000 cubic 
feet, and it takes a furnace with a 20-inch fire-pot, will a fur- 
nace with a 14-inch fire-pot, with Doctor Aylsworth’s system, 
heat the building? He does not waste any of the heat that he 
makes. The first question was, would a furnace prove more 
durable from the fact that it did not have to be carried at so 
high a temperature to heat the air to an efficient temperature 
in the radiator? Now I want to have the question considered, 
will a smaller furnace heat the same building, using the Doc- 
tor’s system? 

So with regard to the question of the quality of the air in the 
pipe, I do not see that there is any importance in that what- 
ever. The vital point is, is it going to burn up the furnace 
faster, or is there going to be a benefit derived from the use of 
this system through the use of smaller furnaces? 

Mr. Schaffer: To answer Mr. Chew as to whether a furnace 
with an inside circulation will last longer than an outside cir- 
culation; I will say it will. That is to say, with the same sized 
furnace to do the same work the furnace will last longer, or 
the same work can be done with a smaller furnace. 

Mr. Kent: I would like to ask Dr. Aylsworth to state the size 
of these radiators. I do not find it mentioned in the paper— 
and the sizes of the rooms are not given in the paper either. 

Dr. Aylsworth: The size of the radiators varies. There are 
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three sections in them. The size of the radiators varies with 
the number of sections. At present the intention is to have a 
four-section radiator the limit. I think there is no reason why 
it should not be increased, except for the bulkiness of the radi- 
ator. Each section of this radiator, as near as we have been 
able to figure it, has 14 sq. ft. of radiating surface, giving in a 
four-section radiator 56 sq. ft. which is about all the radiating 
surface you require in one spot. If you have a room large 
enough to require two four-section radiators it would be better 
to have them in two parts of the room. There is one room 22 
by 15 feet on the ground fioor, and in it are two radiators hav- 
ing three sections each. But to obviate the necessity of giving 
all these data I would say that the number of feet of radiating 
surface is figured so that one foot of radiating surface will heat 
from 40 to 60 cu. ft. of space. The variation is due to the 
variation in exposure and the amount of glass and all that kind 
of thing, the same as you would have it in hot water or steam. 

I will make the best reply I can to some of the statements 
that have been made. One is the short-circuiting. Now, asa 
matter of fact, the colder the exposure—that is a radiator sit- 
ting by the window instead of an inside wall—the more rapid 
the circulation. The colder the air becomes in your radiator 
the quicker it goes back to the furnace, and it does that more 
satisfactorily than with hot water, simply because the air 
travels more rapidly than the hot water does. 

I think it was Mr. Mackay who mentioned the question of 
dampers. I would say that I had not seen this radiator before 
it came here, but the instructions to the manufacturer were to 
place the damper in the pipe, that is the inflow pipe of the 
radiator, at the bottom of the radiator, just an ordinary smoke 
pipe damper. In practice I had dampers on some of the radia- 
tors and it had no effect whatever on the circulation through 
the other radiators. 

Secretary Mackay: Or on the furnace? 

Dr. Aylsworth: The effect on the furnace is exactly the 
same as what you would have in hot water. That is, if you 
shut off a portion of your system it does not burn as much 
fuel. You do not make the furnace as hot; you do not need 
to, because the air will pass through with much more rapidity. 

On the question of ventilation the gentleman who brought 
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the matter up suggests an entirely different system for ven- 
tilation from what you have in connection with a heating 
plant. I think he refers in that case to forced ventilation or 
indirect. As has been pointed out, this system is not in- 
tended to heat large buildings. It is intended for ordinary 
sized dwellings and small churches and things of that kind. 
But if anybody owning a building like that desires ventila- 
tion more than they get through the cracks of the doors and 
windows, the intention is to place another pipe outside of 
the exhaust pipe of the radiator connecting directly with the 
outdoor air. In that way you will introduce a certain amount 
of fresh air warm into the room. That hot air can be shut 
off of the register the same as you would shut off an ordi- 
nary hot air register, so that the question of ventilation is 
solved in that way. 

Another question was the smallness of the furnace, which, 
I think, was answered by a gentleman sitting here. There 
is no question whatever that the size of the furnace will be 
reduced in order to do a certain amount of work. The size 
of the piping is also reduced. 

Mr. Kent: I would like to ask the Doctor how he figures 
that 50 per cent. of the heat is lost in the attic. That would 
indicate that there is nearly as much heating surface in he 
attic as there is in all the radiators and pipes in the rooms. 

Dr. Aylsworth: The reason I figured it was that the attic 
covers, of course, the whole building, making a third story, 
and the temperature in the attic was much higher than it 
was in either of the floors below. 

Mr. Kent: Was the radiating surface as large? 

Dr. Aylsworth: I have not figured it, although there was a 
great deal of piping there. You must understand that some 
of these radiators were supplied by piping that started as a 
ten-inch pipe and travelled 34 feet before it commenced to 
descend to the radiator. 

Mr. Kent: How would ‘you change that in another build- 
ing? Would you put the horizontal flow-pipe below the ceil- 
ing? 

Dr. Aylsworth: The horizontal flow-pipe would be below 
the floor. It would come up through the floor and then go 
right back again, the same as the hot water system. As ex- 
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plained in the paper, this overhead system was installed in 
my own house simply for the purpose of showing that I could 
turn the corners and put the heat where I wanted it. 

Mr. Chew: I would like to ask Dr. Aylsworth a question 
again. He says that the system which he has installed and 
which has proven efficient in his opinion would not work as 
well as if it had been a direct flow-pipe under the first floor 
or along the cellar ceiling, then come up to the radiator and 
through the return pipe directly back. I see his plan in one 
of these cuts, Fig. 7, at the left of the cut. He seems to favor 
the system of piping shown to the left of the cut. It would 
seem to me there might be obstacles met with in that system 
of piping that are removed in the other. In the system to 
the right the hot air has a chance to move quickly to the 
highest point, and start circulation, and the cooler air flows 
around to fill the space. I think that the circulation through 
the other system would be more sluggish, and I would ask 
if he had practical experience along the lines to know that 
he is right in his preference for the other? 

Dr. Aylsworth: I have had experience in it. The first 
building heated is installed in that way, and it is decidedly 
preferable to carrying through the attic. 

Secretary Mackay: I would like to ask if in this cut it is 
not intended to show a flow and return pipe, as that return 
pipe might have been taken from the bottom of the flow- 
pipe. As I understand, that is only a side elevation of it, and 
there is a return pipe beyond the flow-pipe from the radiator. 

Dr. Aylsworth: You are quite right, sir. The return pipe 
on that figure 7 comes up on the other end of the radiator. 

Mr. Oldacre: I would like to ask what advantages could 
this system have over a direct hot water or direct steam 
system; that is, considering that water will take up heat 
quicker than air will take it up. 

Dr. Aylsworth: The question, Mr. President, is what ad- 
vantages this system has over hot water or steam heating. 
I would say that the only advantage it has is in its cheapness, 
and that is the one advantage in installation—its cheapness. 
It also has an advantage in the slight amount of repairs nec- 
essary, because there is no frost or foul or superheated steam 
or anything of that kind to look after. It has these ad- 
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vantages. But the great advantage it has is that a great 
many people do not feel that they are in a positon to put in 
steam or hot water, although they may think it the ideal 
system of heating. I claim that this system will give all the 
advantages that you get from either of the others and for a 
good deal less than half the cost. 

Mr. Switzer: I- would like to ask Dr. Aylsworth if this 
piping was constructed round, oval, or square, and what, if 
any, percentage of round pipe was used in the installation? 

Dr. Aylsworth: The piping carrying hot air to the radia- 
tors were round until they reached the point where they 
should enter the partition. They were then made square 
or oblong, and the return flow-pipes were round. 

Mr. Ashworth: The discussion seems to be about con- 
cluded, and this paper has impressed me as a valuable con- 
tribution to the Society, and furthermore from the fact that 
it has drawn out a multiplicity of ideas on this method and 
various other methods of heating. It strikes me with some- 
what of a humorous turn. My cellar is a museum of dia- 
phragms, thermostats, regulating valves and automatic 
devices; they are lying around there as the wreck of past 
experience. There was a time that I thought possibly I knew 
a great deal about heating a house, and one morning I was 
compelled to haul down my colors, and after expressing my- 
self in some language which was not exactly classical, I started 
down to the office. I had not been in the office more than 
an hour before a gentleman came in and wanted to know what 
I knew about house heating. ‘‘ Well,’’ I said, ‘about a week 
ago I thought I knew it all, but this morning I don’t know 
anything.’”’ Now, this discussion this morning has given new 
birth, as it were, to this idea, and I shall be very much 
prompted to clean out all these monuments of the past and 
commence anew, for I do believe that if there is anything 
that baffles the engineer it is to economically, thoroughly, 
and efficiently heat a dwelling house. 

The matter of fires from flues has been spoken of. I am 
under the impression that many fires brought about by hot 
air, etc., have been brought about by the accumulation, in 
time, of dust and other materials that are exceedingly com- 
bustible at a low temperature and somewhat explosive. We 
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know that such things have happened in manufacturing es- 
tablishments. Spontaneous combustion will take place under 
certain conditions with certain accumulations in quite a 
length of time. These are frequently in places inaccessible, 
never thought of and impossible to clean out, and it im- 
presses us with the importance of a thorough protection 
against fire. 

Mr. Chew: I would like to ask just one more question of 
the Doctor. In determining the size of the pipes to go to 
the different radiators do you have any special rule that you 
follow? Have you a rule of determining the area of the 
pipe? Is the area based on the number of sections and the 
space in the radiator, or is it based on the size of the room? 

Dr. Aylsworth: The conduit through each section of the 
radiator is supposed to have an area of seven square inches, 
or 1 by 7 inches. A 3-inch round pipe has also 7 square 
inches. If you have a square pipe you want to arrange that 
so as to have the same area. If you added another section 
you would simply increase the size of your pipe going to that 
radiator. If you have half a dozen radiators you count up 
the number of sections you have in those radiators and multi- 
ply the number of sections by seven, which will give you the 
area of the whole number, and start your pipe from the fur- 
nace with that area. That is all there is to it. There is no 
special arrangement as to the horizontal distance the pipe 
is to be carried or the number of turns that are to be made. 
It is simply to have your pipe leading to the radiator of the 
same area as the sections in the radiator, and the only prac- 
tical point in connection with that is to conduct your air as 
close to the radiator as you can in the largest pipe you have. 
Do not make your divisions farther away from the radiator 
than is necessary, because the smaller the pipe the greater 
the radiation before it reaches the radiator, and it makes no 
difference in the return flue whether the pipes are supplied 
from one main or not. You can supply half a dozen radia- 
tors from one main with hot air and you could take the flow 
back to the furnace in three or four pipes, as you choose. It 
makes no difference as long as you keep the total area the 
same. 

Mr. Oldacre: May I suggest that it would be a good idea 
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that at our next annual meeting the Doctor send us some 
further information, that is to say, as regards the questions 
that have come up here. There have been a number of 
questions asked, some of them answered in a certain method, 
others in a different method; but could he not give us further 
information on this interesting question? 

President Crane: I hope the Doctor will take that into 
consideration and grant the request. 

Dr. Aylsworth: I will think about it, Mr. President. I 
would say that I have made arrangements to heat a dwelling 
and a small church in what I call a reasonable or rational 
manner, and data obtained will not only be supplied to the 
Society, but to any one who wishes to have them. 

















CXVI. 
TOPICAL DISCUSSIONS. 


NO. I. 


‘“What is the Proper Method of Rating Steam and Hot Water Boilers for 
Heating Purposes ? 


Mr. Kent: The Secretary has handed me the stenographer’s 
report of the annual meeting in New York, and my own dis- 
cussion on the subject at that time, and suggests that I bring 
it forward here. 

Mr. Kent read from the notes of his discussion at the New 
York meeting. (See page 167, this volume). 

Mr. Harvey: Would there be any rule as to the proportion 
of draft? 

Mr. Kent: The draft question I have not figured, but a 
sufficient pressure of draft is needed to burn 6} pounds of coal 
per-square foot of grate; that would be probably not over one- 
tenth of an inch of water column. That would probably burn 
that coal if it was a fair grade of nut coal. If it was a very fine 
coal it would take more than that. 

Mr. Thompson: So far as my knowledge goes I think Mr. 
Kent’s proportions are very nicely arranged, but I do think 
that one of the factors he has left out, the flue areas, which is 
one of the most important features, especially in a house heat - 
ing boiler. I do not think it has received the consideration 
that it ought to have. The question for a long time in my 
mind was, which was the better, a large number of moderately 
small flues—I am speaking of using hard coal—or a small 
number of large flues. I mean flues through the boilers, I am 
not speaking of chimney flues. And to-day I am very largely 
in favor of having a small number of comparatively large flues, 
and turn the gas through in large volume, for the reason that 
in one or two cases that came under my notice where boilers 
were arranged, you might call it straining the gases through 
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in a very limited space, and having the heating surface above 
the fire crown sheet, the boiler would prove very ineffective, 
and I thought it was because the flues were entirely too 
cramped, that the gas went through in such small thin sheets 
that it was cooled down against the wall. I would like to have 
Mr. Kent’s views on that subject. 

Mr. Kent: This (referring to sketch), represents a horizontal 
tubular boiler. There is a tendency for the gases, going 
through the flues into the chimney, to select the paths of least 
resistance, and if there are a large number of flues carried in 
vertical rows, the gases will tend to go through the the upper 
flues; also, if the gas is drawn through too small passages it 
checks the draft very badly; so that in power plants they have 
generally come to the four-inch flue as being standard. Three 
and a half and three-inch are not considered as good as four- 
inch, and larger than four-inch are not-considered advisable 
for the reason that they take too much room, that is, they 
would require the boiler to be of larger diameter. For economy 
of cost of the boiler itself, the smaller the flues the greater 
amount of heating surface we can pile in the smaller space. 
Consequently we use small tubes in locomotive boilers, 
but in stationary boilers we enlarge them up to four inches. 
I have not given any chimney flue areas and size of gas pas- 
sages, for the reason that there are no accurate data published 
on the subject. It is all rule of thumb and guess-work that 
we have, and we have also the trouble that architects do not 
put in big enough flues and chimneys, and we have this trouble 
which the gentleman speaks of, of too contracted flue area. 
So it is well to have as much flue area as you can practically, 
and if you find by experiment that a boiler is not giving what 
it ought to do from the amount of grate surface it has, we may 
expect that the trouble is short-circuiting of the gases through 
the upper tubes, and that can be remedied by putting a baffle 
in front of them or else by putting retarders in the upper row 
of flues; that is, little baffles in each of the upper tubes. Con- 
siderable improvement is often shown by doing that. 

Mr. Thompson: I gave my views to a man who has been 
doing a very large amount of high pressure work, and I was 
rather gratified to hear him say that he found that a given 
horizontal tubular boiler with a given number of three-inch 
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flues was given a certain rating in horse power. The same 
boiler with a less number of four-inch flues would be rated 
lower. ‘‘ Now,” said he, “‘we found just the reverse. We 
found that the same diameter of boiler with a less number of 
four-inch flues gave us a higher efficiency than the boiler with 
the three-inch,’’ and I thought that was an argument in favor 
of my own views in the matter. 

About heating surface I would say, there are many boilers 
that I believe have too much heating surface. I am speaking 
of house heating boilers. I think there are plenty of people here 
who will agree with me, that if you take a round horizontal 
boiler, where the sections are piled on top of one another, 
and you find the boiler is not working well and you take off 
a section, you will get the boiler to do very good work. Where 
was the trouble there? Want of combustion, want of draft 
We do not hear so much talk about that in the engineers. 
meetings. I think that is a subject you ought to bring up— 
the combustion, because it certainly must be at the root of 
all efficiency. The boiler makers say if you have a large 
amount of heating surface piled up and the flues are small and 
narrow and tortuous, the friction will be so great that the 
gases are retarded and the flow of air through the coal is en- 
tirely insufficient for its combustion, and when we are told that 
that perfect combustion, as compared with imperfect com- 
bustion, is as a little better than three to one, we can see what 
a tremendous field there is there that ought to be cultivated. 
I think that is where the boiler manufacturer makes a mistake 
very frequently in endeavoring to get in a large amount of 
heating surface, saying, ‘‘ My boiler has so much grate surface 
and my heating surface is twelve to one.”’ I think he gets in 
too much heating surface. If you take a section that is three 
inches thick, and put a three-inch flue through it, you double 
the heating surface, so that you can crowd in a tremendous 
lot of heating surface. I believe to-day that a more success- 
ful boiler, a boiler that will meet with the greatest number of 
friends, is the boiler that has comparatively short flues, a large 
amount of direct heating surface, and then it is up to the fitter 
who puts it in to arrange it so that it will not be wasteful of fuel, 
which can be done by a system of dampers. When you build 
a boiler with long flues, you are handicapped in the beginning 
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if you happen to get on an indifferent draft. I have had one 
or two cases where we have taken a boiler out and put in one 
with free draft and it worked perfectly in the same chimney. 
I believe the tendency is to build boilers with more direct heat- 
ing surface, and that of course would bring up the question 
of the heat in the smoke pipe. I found where I had a chance 
to measure these things that I got more out of the fuel at a 
temperature over about 350 degrees in the smoke pipe. I 
seemed to get more out of the coal almost invariably than at 
a lower temperature. 

Secretary Mackay: I would like to ask Mr. Kent if he has 
had any experience, or if he considers there would be any 
advantage, in using say a four-inch tube in a horizontal tubular 
boiler below, and making the top row of tubes three inch. 
Would that be any advantage in the construction of the 
boiler? 

Mr. Kent: That might be a good plan to make a little ob- 
struction in the upper tubes that way. The same object 
would be accomplished by putting retarders in the upper rows 
of four-inch tubes. 

Secretary Mackay: I would like to say in connection with 
Mr. Thompson’s remarks that my experience has been that 
it was an advantage to reduce the combustion area from the 
top of the combustion chamber to the smoke outlet about in 
the same proportion as a funnel. That is, you would start at 
a certain point, the combustion chamber, you would finish at 
a certain point, the smoke outlet; that it was wrong to abruptly 
change the area of the flues from one to the other, and 
that the proportion of the smoke outlet area should have some 
connection with the boiler; that is, that the area of the smoke 
pipe could be 20 per cent. of the area of the grate of the boiler, 
while the flues in the boiler itself would gradually reduce from 
from 100 to that 20 per cent. I found that that gave a good 
combustion in your combustion chamber, and full efficiency 
up to the point of the smoke outlet. I have also found that 
it was a disadvantage to make a continuous upward fire travel 
from the combustion chamber to the smoke outlet; that it 
was a positive advantage and economy of fuel to have a 
diving flue which in Mr. Thompson’s opinion has been an 
objection, largely on account of lack of draft. 
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Mr. Ashworth: Speaking of the rapidity of the gases having 
a tendency to enter the upper rows of tubes in the back con- 
nection, I have found by increasing that back chamber far 
beyond the standard which is set down in our regular specifi- 
cations, that I have constructed a chamber in which those 
gases were more in a quiescent condition; they were a reser- 
voir as it were, and there was a more equal distribution of the 
gases through the lower tubes than by the narrow, constricted 
chamber that is frequently seen. The rapidity of the current 
would impinge rapidly on the back connection and shoot into 
the upper row of tubes. By extending it back one-third more 
than the standard, I have found that I gained considerably 
in the efficiency of my boilers. 

Mr. Cobey: I find that the best advantage to which I could 
work the new tubular boilers that I installed, was to close the 
damper partly and force the draft so as to establish a partial 
pressure in the tube so as to equalize the distribution of heat. 
I found that to work to very great advantage over the old 
system of waiting for the damper to draw, because it will not 
draw through the tubes evenly or of an even distribution. 
By partly closing the damper or nearly closing it and forcing 
the draft, it had a tendency to fill the entire tube surface and 
establish a partial depression in the fire-box as well as the 
tubes. I found that it increased the efficiency of the boilers 
and did with less fuel. 


TOPIC NO. 2. 


‘* The Relation of Space Between Sections to the Efficiency of Steam and Hot 
Water Radiators.” 


Mr. Dean: It seems to me that this is an important question 
for the Society to take up. It simply means, shall the radia- 
tion be supplied with an abundance of air to circulate in there 
and carry off the heat radiated, or shall we accept radiation 
just as it comes, no matter what space happens to be between 
the sections? This was brought to my attention very vividly 
in an indirect way. Out in the Western States there was a 
man telling about a one-inch pipe supplying a fifty-two square 
foot radiator on a single pipe system and doing it noiselessly. 
I was very much interested to know more about that. By 
inquiry I found out later that his fifty-two feet was set in a 
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recess in the wall with a cast-iron grating in front of it so that 
the air really had no chance, had no good chance to get to and 
from it. The air must have circulated very poorly, and I do 
not think that that radiator did over the work of perhaps a 
sixteen or twenty foot radiator, and for that reason that num- 
ber of square feet of radiation did carry noiselessly, but of 
course it was not doing its proper amount of work. It seems 
to me that, in a way, expresses what we want to get at, the 
distance between the sections of radiators. Shall we have a 
large opening so that air will get to and from it? Or shall we 
have a smaller opening and rely principally on the outer sur- 
face for the radiation? 

Secretary Mackay: While it would seem possible to mask a 
radiator and place it in such a condition that it would not give 
its most efficient result, it seems to me that this particular 
question applies more directly to flue radiators. The average 
direct radiator is spaced two and a half inches on centres, and 
the average amount of space that that radiator takes up is one 
and three-quarter inches, giving about half the amount of air 
space that it has section, and as far as I have been able to dis- 
cern, the average direct radiator has given good results. The 
single column gives more than the two column. The two 
column gives better results than the three column, and the 
three column gives better results than the four column; but 
the necessity for more air, and the appearance of throttling, 
seems to take place more in what would be termed flue radia- 
tors, and according to discussions which have taken place 
before this Society, the average flue radiator would give certain 
results up to 25 or 28 inches in height, different results beyond 
that, up to 38 or 44 inches in height. But according to certain 
observations, the 25 to 28-inch flue radiator has apparently 
given as good results in condensation and heating as the 38 or 
44-inch radiator with 50 per cent. more surface, and the reason 
advanced for the lack of additional results from the higher 
radiator with more surface has been a lack of sufficient air 
space between the sections to enable the radiator to perform 
its full functions or give off heat in proportion to its capacity. 
I rather think that an ordinary direct radiator, except per- 
haps in a few exceptional types, has had sufficient air space 
to develop its full capacity, but that the lack of air space 
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between the radiators has been found most apparent in the 
flue radiators, and those in the greater height, above say 26 
to 32 inches. 

Mr. Dean: I should think from Mr. Mackay’s remarks that 
there is a chance for improvement on the direct radiator as 
well as the indirect, because if I understand it properly, the 
space between the sections is not more than half to five-eighths 
of an inch. Is not that the space that is generally between 
them? 

Secretary Mackay: One and three-quarter inches of actual 
section and two and a half inches of space. That makes about 
three-quarters of an inch of space between each section. 

Mr. Dean: Five-eighths to three-quarters of an inch between 
sections. Now, if in the flue radiators the air absorbs all the 
heat that it is possible for it to absorb, is it not possible that a 
direct radiator could be made considerably more efficient by 
giving it a little more air space at which to deliver the air to 
the radiating surfaces, to take up the heat units and carry it 
off and get it out from the radiator again out into the room? 

Secretary Mackay: I would like to say that one-half of the 
space in the average direct radiator has 50 per cent. more air 
space than the space which I mention, the radiator tapering 
down in the two outside columns one-quarter of an inch at 
the outside to about one and three-quarter inches back; so 
virtually, if you average it up, there is more space between 
sections in the average direct radiator than the amount of 
three-quarters would indicate. 

Mr. Roys: Mr. Mackay says the two column radiator is 
more effective than the three and the three more effective 
than the four. That would come right back to the discussion 
we started on, to find out why the two gives more than the 
three. Is it a question of air space or the radiant heat being 
not absorbed, or something of that description? He said in 
the regular direct radiator that the two column radiator. gives 
more heat than the three column, or is more effective than the 
three. 

Secretary Mackay: My experience is that in a single column 
radiator the entire radiation or almost all of it is outside. In 
a two column radiator there is a certain amount of surface 
radiating against itself. In the three column radiator the 
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centre column is surrounded by two columns which are radiat- 
ing against it. In the four column radiator there are two 
outside columns radiating against the two inside columns. 
That interferes with the interior surface of the radiator being 
as efficient as that which is exposed to the air, and the relative 
proportion of efficiency of the same radiator in two, three, and 
four column seems to be about 8, 12, and 19 per cent. 

Mr. Dean: A manufacturer of radiators told me that he 
made a direct radiator, and after receiving complaints, had it 
tested, and he said it did not condense as much as it apparently 
should condense, and he asked the man who had done the 
testing why, and he told him because there was not sufficient 
air space between them. He said he changed his patterns, 
made more air space between the sections, and that the radia- 
tor condensed considerably more steam after the change than 
it did before. It seems to me that that would show that really 
there is room for improvement in the direct radiator. 

Mr. Thompson: In the case you just cited, there was 17 
per cent. increase of efficiency by spacing the radiators further 
apart. I know the case you refer to. 

President Crane: I believe this is a subject, gentlemen, 
we ought to think seriously about. One of our members, who 
has taken a great deal of interest in these matters, mentioned 
to me to-day that we ought to find out the correct rating of 
radiators, that we have not made enough experiments to 
satisfy ourselves that we are entirely right, and he suggested 
that the test committee be requested to take this matter up, 
and do something in that way to ascertain for us just what the 
efficiency is of each radiator that is brought before us. I think 
that within another year, probably this same subject will be 
discussed from data that we will have in our own possession. 
But nevertheless, if there is anything further to be said on this 
subject, we would like to have it now and take it up and dis- 
cuss it thoroughly, so as to give that committee as much infor- 
mation as we can as to what we have found out by our prac- 
tical experience. 

Mr. Martin, we would like to hear from you. 

Mr. Martin: I do not know that I feel competent to talk 
to this body of men. I am not a heating engineer or a man 
of experience in the line that older men here have followed. 
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But I could state one little instance in our own manufacture 
of the first radiator we brought out. The sections were rather 
close together. We did not think that we had sufficient air 
space, and have abandoned it for that reason. We found that 
a radiator carrying the same amount of surface, with more air 
space, was infinitely better for the use of the trade, gave better 
results, and we found it much more efficient than our first 
production was. We have always maintained that you could 
not drive air to the direct radiator, you had to coax it there, 
and in doing so you had to have the place for it to come. I 
think that that has a great deal to do with the efficiency of 
the radiator, and we have worked on that line for a number 
of years. It seems to me that the admission that a two col- 
umn radiator will do more work than a three, and that a one 
column radiator will do more work than a two, is almost suffi- 
cient justification for saying that the air spaces have more to 
do with the efficiency of the radiator than has heretofore been 
considered. 

President Crane: I do not think there is a practical man in 
the business but knows that to be the fact. 

Mr. Smith: We all know that a single radiator loop, set up 
in the middle of a room, will do more work than if it is brought 
in contact with any other section, because the whole work of 
the radiator is to transmit heat to the air, and it cannot trans- 
mit heat to the air unless it comes in contact with it. The 
other extreme is to have as much surface as you can in the 
limited space. The point to be attained is to get as much 
effective surface as possible in that limited space. It is a ques- 
tion of where to draw the line—like Mr. Kent and the boiler 
tubes. 

President Crane: That would be the idea of any experiments 
we might make, to know just exactly where to draw the line. 
We want to keep the limit in the space, and we want also 
efficiency. Is there anything more to be said on this subject? 

Secretary Mackay: I would like to say that my practice 
has been this: When I had sufficient wall space to use a one 
or two column radiator, I have used it. When I was contracted 
so that I could not use it, I have placed my surface in two and 
three and four columns, but I have increased my surface as I 
reduced the air space that it covered until I used from 12 to 
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15 per cent. more surface in four columns than I used in three 
and eight or ten per cent. more in three columns than I used 
in two. I did not feel that there was a lack of air space be- 
tween the sections of those radiators that I was buying, but I 
felt that there was a loss of efficiency in the surface, because 
the radiator was radiating against itself, instead of against the 
air in the room. 


TOPIC NO. 3. 


‘* The Advantages and Disadvantages in the use of Wrought or Sheet Iron in 
Steam and Hot Water Radiators.” 


Mr. Dean: Mr. Chairman, I have special interest in this, 
and I will mention what I have seen in the New England 
States. I donot think there are many men who have travelled 
in the New England States but have seen the sheet-iron 
radiators, and I think they have seen them rusted out. They 
seem to rust out along the bottom. Of course if there is a hole 
through them, that is all there is toit. They heat up quickly. 

Mr. Cobey: In reference to the advantage of wrought-iron 
radiators, I have had a little experience with them. I find in 
the use of steam they clog up very fast. Oftentimes I have 
sawed them in two with a hack saw, and found them solid. 
That has been the drawback that I find. They corrode to 
such an extent that they become solid, just like a piece of iron 
bar. 

Mr. Martin: I would like to ask the gentleman if the inside 
of the radiator had been treated with any solution or coating 
before they were put into use. 

Mr. Cobey: No. It was common wrought-iron pipe, with 
the end closed and a diaphragm inserted into it. 

Mr. Roys: I would like to relate a little experience I had 
with some wrought-iron radiators. I took out some—I 
believe they call them the old Gold radiators. They had been 
in the building for twenty-eight years, and being curious to 
know the condition I would find them in, I took a hack saw 
and sawed off various corners, split them up, examined the 
inside, and found the one that I experimented with to be 
perfectly clean and clear. I was surprised. There were no 
pin-holes in it, although they told me that some of the other 
radiators had rusted around the valves. But I found this 
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radiator in as good condition almost as the day it was put in. 
I did this just merely for experiment, and seeing this ques- 
tion come up, I thought I would let the members know. It 
was a surprise to me. I expected to find pitting, or else sedi- 
ment in the bottom, or something, but I have the pieces in my 
desk at present, showing that the radiator, from the different 
parts I cut out, is as good as the day it was put in. 

Mr. Switzer: I would like to ask if there are any members 
present who know anything about the relative advantages 
of the material that may be used at the time in radiators. 
The gentleman speaks of a radiator that he tested, and there 
are radiators that are of more recent manufacture, whether 
iron or steel, made of certain materials, of higher of lower 
carbon—whether that would have any influence in more corro- 
sion or less corrosion. Could Mr. Kent advise us on that 
subject? 

Mr. Kent: Generally it is believed that wrought-iron 
corrodes less than steel. That is about all I can say about it. 

Mr. Switzer: Wrought iron? 

Mr. Kent: Wrought iron corrodes less than steel plates. 
Among the different kinds of wrought iron, the better the 
wrought iron, the more it will corrode; the meaner and com- 
moner the wrought iron, the less it will corrode, and cast-iron 
will corrode still less, and the finer grades of steel and the finer 
grades of wrought iron corrode the most. I think the reason 
is that common wrought iron is protected by the slag which it 
contains, and cast iron by a skin of magnetic oxide. Per- 
fectly clean and pure iron corrodes very rapidly. 

Mr. Switzer: What would you think of the relation of char- 
coal iron? Will it corrode very rapidly? 

Mr. Kent: Yes, unless it is covered with an oxidized sur- 
face. Planished iron made in imitation of Russia iron, with 
an oxidized surface, will corrode very slowly, but a clean sur- 
face of the very best charcoal iron will corrode rapidly. 

Mr. Switzer: Do you go on record as stating that you would 
not approve of sheet-iron in any form for steam and hot water 
radiation and durability? 

Mr. Kent: Not if it was good clean sheet-iron. If it was 
coated with oxide or coated with varnish of some kind of 
asphalt or japan, then it might be all right. 
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President Crane: Is there any further discussion on this 
topic, No. 3? 

Mr. Cobey: Speaking of treating these irons with oxide 
and asphalt and different things, has it not a tendency to close 
the pores of the iron so that it will have less radiating power? 

Mr. Kent: I should think it would; probably so. 

Mr. Cobey: What makes me speak of it is that I knew of a 
doctor who recommended giving the radiators in a certain 
building in the State of New York three coats of this Pegamoid 
paint, so that it would give it a glossy appearance. 

Mr. Switzer: I would ask if even furnishing a coating of the 
non-corrosive material on the exterior would have any effect 
on the action of the interior of the radiator? 

Mr. Kent: I do not think hot steam will corrode at all. On 
the contrary, it is apt to make that oxide coating which is a 
preservative. The thing which corrodes is water containing 
air. Steam pipes have been known to last for years wheie 
the return pipes would last for only a short time. One of the 
things that corrodes most rapidly is the sheet steel house 
boilers, the kitchen range boilers. They sometimes have a 
life of only three or four years, and they are quite thick, about 
an eighth of an inch thick or more, and they have pin-holes 
through them. A very high temperature of steam will make 
a blue coat on steel which is a protection. 

Mr. Dean: I would like to ask Mr. Roys the approximate 
thickness of the metal in the radiator he sawed. 

Mr. Roys: The gauge of iron was about No. 20. The radia- 
tor was painted on the outside and then grained to imitate 
walnut. The gauge of the iron I should judge is about.No. 20. 
The side of the radiator next to the wall was not painted at all, 
perfectly clean and clear, and the inside of the radiator—I 
am speaking of the interior of the radiator—was clean and 
clear, and the gauge was about No. 20. 

Mr. Cobey: For a point of information, I would like to ask 
the previous speaker if the radiator was of the finger type or 
was it connected between two manifolds, so that a current 
could pass from one to the other? 

Mr. Roys: The radiator I cut apart was two flat surfaces of, 
I should say, about six feet long, and possibly thirty-six to 
forty-two inches wide; just two pieces of sheet-iron doubled, 
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sealed around, no extended surface at all, perfectly flat sur- 
face, what is called, as I understood, a Gold radiator, and 
about every six inches there is a rivet put through, the sur- 
face is pressed in and simply riveted in with copper rivets. 

Secretary Mackay: I would say, Mr. President, that these 
radiators have been used for a good many years, both singly 
and in clusters, and when used under a low pressure, under 
virtually no pressure at all at the radiator, there seems to have 
been no wear-out to them, while they had from 50 to 100 per 
cent. more efficiency than the average cast-iron radiating sur- 
face. The objection to them was the amount of space that 
they took up and their appearance in a room. But I do not 
know that in my entire experience I have ever found a single 
one of them corroded out—that is so that it would leak; while 
one of my first experiences away back in 1870, was on that 
make of radiator, placing it ina building. If it were used 
under higher pressure I could readily understand that it would 
possibly leak, but it seemed to perform its function in regard 
to radiating heat in the building from the boiler, which was 
arranged so that it was impossible to raise pressure on it beyond 
a certain amount, having an open pipe five feet long from the 
water space in the boiler in the basement, the old Gold system, 
and under such conditions it seemed to have from 50 to 75 to 
100 per cent. more capacity than the average radiator of to- 
day, depending on whether it was placed singly or in clusters. 

Mr. Cobey: Mr. President, one word more. I would like to 
state that I think there is a difference between the two radia- 
tors, so that it would be hardly fair to get them confused. 
The radiator I have reference to is made of wrought-iron pipe 
an inch in diameter. As I understand the gentleman at the 
other end of the room, the one he had was simular to a tin box— 
sheet-iron. Of course, there is a very great difference. © 

Mr. Chew: At the present time there is one concern in the 
West making a stamped steel radiator in sections, and I under- 
stand that another manufacturer is about to engage in pro- 
ducing the same sort of radiator in the East. In appearance 
it will resemble the ordinary cast-iron radiator. The eastern 
radiator I understand is to be embossed, to have relief orna- 
mentation and painting on it. In the West, the concern is 
manufacturing what they call a sort of combination radiator. 
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They put their sheet-iron in the mould and pour the casting 
in around it, so that they have what they call a benevolent 
assimilation there. They have none of the disadvantages of 
some of the sheet-iron radiators in having to rivet something 
fast, and screw the radiator valves or other things into them. 
They also put several of these sections together. I am not 
just exactly familiar with all the details of construction; but 
they can make an indirect radiator, and have a surface which 
they claim is of far better value on account of their thinness 
than material used in the sheet-iron part. I think these types 
of sheet-iron radiators are coming into the market; whether 
they are going to stay or not, I do not know. 

Mr. Harvey: I would like to ask if there have not been a 
number of tests made between the old wrought-iron pipe 
radiator and the cast-iron, by some members of this Society, 
some time? It seems to me that there has been. I know that 
this subject has been up for discussion before, and I think 
there has been something of that sort gone over and thoroughly 
tested. Perhaps Mr, Kent can remember about that. 

Mr. Kent: I have seen accounts of such tests, but I could 
not state where they are, or what the results have been. Pro- 
fessor Carpenter’s book, I think, has an account of the tests 
referred to. 

Mr. Harvey: I have never found the objection to the pipe 
radiator that the gentleman mentioned who cut the iron pipe. 
I think that that radiator must have been used for something 
else besides ordinary steam, or it could not have got solid. I 
have cut a great many pipes and taken them apart after they 
have been in use thirty years, maybe forty years, and the 
inside was as clean as could be. I never have found in all 
my experience that wrought-iron radiators have ever filled up 
at all. That is entirely different from the experience of the 
gentleman who said that he had cut them apart and found 
them solid. If a radiator was tight, I could not see how it 
could get air in there enough to corrode it, and as for giving off 
heat, I suppose one reason for giving better radiating results 


would be the evenness in the thickness of the iron. They - 


would be much thinner than the cast-iron would be, and of 
course, would bring the heat more in contact with the air. 
Mr. Cobey: If I might make a reply to the gentleman I 





WIIAA 








GBZt tase 


TOPICAL DISCUSSIONS. 303 


would say that my experience has been thatthe most difficult 
part has been relieving those radiators of air. The fingers 
become air-bound, and it was the most difficult thing I had to 
contend with to keep the air out of them and to establish cir- 
culation. I suppose the gentleman understands the con- 
struction. It is an ordinary piece of pipe with a piece of sheet- 
iron inserted into it as a diaphragm, so that the steam may 
pass up one side and down the other. 

Mr. Harvey: That is a different type of radiator. The 
radiator that I had reference to was the return bend radiator, 
and you could get just as good circulation with that, get the 
air out of that just as easily as you can with the cast-iron 
radiator. That has been my experience. 


TOPIC NO. 4. 


“* Can a wrought-iron nipple for connecting radiator and boiler sections be made 
durable with any system of coating?” 


Mr. Millard: I wish to preface my remarks by saying that 
about ten years ago, we began the manufacture of a steel 
nipple, a push nipple. Many of you are familiar with them. 
We have sold more or less of them every year since, and we 
understand at your last meeting the reports were that they 
were rusting out, either from the action of injurious boiler 
compounds, or the action of distilled water or electrolytic 
action. We saw our business was being endangered some- 
what, and we took steps to investigate the subject and we have 
established a plan for zinc coating. We believe it is a pre- 
ventative of corrosion and rust. We have seen the radiators 
themselves rusted through. We have seen the malleable 
nipple that has been corroded with distilled water perhaps, 
and we have established a plant and are zinc-coating our 
nipples. We submitted samples of them to Professor Car- 
penter of Cornell, and I would like to read his report on them. 
This is dated Ithaca, New York, June 9,.1903. (Mr. Mill- 


ard read the letter.) I would like to say in reference to this, 
that this process has been adopted by the Government, and 


they are plating all their valves in their steamships, and 
they have established a plant at each one of their navy yards. 
It has also been adopted by the Brooklyn Bridge authorities 
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for protecting iron there from rust. We have samples of these 
nipples. I do not want to make an advertising medium out of 
this meeting, but we have samples of these nipples here and 
we would like to submit them to you and show you the tests 
that they would stand. 


TOPIC NO. 5. 


“* The advisability of forming local chapters of the Society in different sections 
of the country.” 


Secretary Mackay: On that subject, at the last annual 
meeting, a motion was made that the matter be referred to the 
Board of Governors with power, and at their meeting on May 
1st the question was considered in ail its phases, after having 
been previously considered individually by the members of the 
Board of Governors, and in committee. An addition was 
made to the by-laws and presented at that meeting for ap- 
proval. After thoroughly discussing the subject from every 
standpoint, the Board of Governors unanimously decided that 
no action should be taken at that time, but that the question 
be made a subject for discussion at the semi-annual meeting. 
There was some correspondence, principally from Pittsburgh, 
some from St. Louis, with the idea of forming local associa- 
tions; but, unfortunately, in Pittsburgh the communications 
came from those who were not members of our Society, and 
some of them, in the judgment of members of our Society, were 
not eligible to membership. Consequently it would leave 
them outside the possibility of becoming members of the local 
chapter. The addition to the by-laws as it was framed read 


in this way, to come after Article 9 on page 32 of our present 


by-laws: ; 

“Upon application of ten members of the Society in any 
locality, territory or state, local chapters of the Society may 
be formed, if in the judgment of the Board of Governors to 
whom such application shall ‘be referred, the organization of 
such local chapter would advance the interests of the Society; 
and upon recommendation of the Board of Governors, a char- 
ter may be granted by the Society to such local chapter, which 
shall be operated under the control of, and at the pleasure of 
the parent body, being governed by its constitutions and by- 
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laws, and such other local by-laws as may be adopted by the 
local chapter, which by-laws must be approved by the Board 
of Governors of the parent body before becoming operative 
and in force. Only members of the different grades in the 
national society shall be eligible for membership in a local 
chapter. Those ceasing to be members of the national society 
by resignation or otherwise, shall forfeit their right to member- 
ship in any local chapter. Local chapters when formed shall 
be named after the city, county, state or section of state, in 
which they are located.” That, in the judgment of the com- 
mittee that had the matter in hand, was the essential qualifi- 
cation for local chapters. But we had only two members in 
Pittsburgh, where some persons outside of our Society sug- 
gested that we form a local chapter. 

Mr. W. H. Bryan of St. Louis, a member of our Society, 
corresponded with us last April, with a view of exchanging 
papers with the Engineers’ Club of St. Louis, and he suggested 
that they were corresponding with alli of the different engineer- 
ing bodies, with a view to having them send their papers to be 
presented at their annual meeting to the Engineers’ Club of 
St. Louis, to be criticised, or read and spoken on, and that the 
discussion if approved by our editor, was to be included in our 
Proceedings. He said that they also could present papers to our 
Society, and if approved by our Publication Committee, they 
were to be presented at our meetings. That did not seem to 
meet the approval of the Board of Governors. I had a further 
letter from Mr. Bryan, dated July 13th, urging that the Society 
consider St. Louis for a place of meeting for the next summer 


’ meeting, which, as I understand, by virtue of a resolution 


passed at Atlantic City last year, was virtually adopted. He 
is sorry that he cannot attend the convention, and requests 
to be advised what the general sentiment of the members 
would be in connection with the local engineers’ club. He 
says here, ‘‘I enclose an extract from a letter from Chairman 
Johnson: ‘The Board of Directors of the American Society 
of Civil Engineers have taken action upon the application of 
the St. Louis Engineers’ Club’s committee on affiliation, and 
have granted the request made as follows: They will furnish 
us with copies of all papers to the number that we may require, 
and in case our club discusses these papers, the discussion will 
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be printed in the transactions of the society, and a printed 
copy of the final, complete papers, with discussion, will be 
furnished each member of the St. Louis club, and ten copies 
to each of those taking part in the discussion. whether members 
of the American Society or not. All this will be done free of 
charge. Also they have granted us the privilege of receiving 
papers from the National body at our regular meeting, and 
have same appear later in the transactions with copies fur- 
nished to all our members as above described. This they do 
in the belief that it will increase the number and value of the 
papers presented to the American Society of Civil Engineers, 
and that it will not offer any inducement to members to with- 
draw from the National body; on the other hand, will probably 
result in largely increasing membership therein.’ ”’ 

That presents the question before the Society just as we 
know it in the Board of Governors. 

President Crane: This subject is open for discussion. 

Mr. Smith: Do I understand that involves the proposition 
that some of the papers that are to be presented to this Society 
and printed in its Proceedings, are to be previously printed in 
the proceedings of some other body? 

Secretary Mackay: No. I would say that in connection 
with this matter of local chapters, Mr. Snyder, the Vice-Presi- 
dent of our Board of Governors, and Mr. Chew, a member of 
the Society who is largely interested, both of them being here, 
possibly may be able to give you some further views on the 
subject. 

Mr. Snyder: Mr. Chairman and gentlemen, my mind has 
gone through a rather revolutionary stage on this question. 
When the subject was first brought forward it seemed to me 
that the formation of local chapters would be a good thing, 
but I studied the situation over and I have reached the con- 
clusion that it would be a mistake, as the Society stands to- 
day. If in five years from now, or say another ten years, 
the Society should so increase in membership throughout the 
United States as to render it wise, I think, perhaps, then it 
might be well. But as matters are now and with, what I 
might say, the comparatively limited number of men who are 
eligible for membership, I do not think it would be a wise pro- 
ceeding at the present time. 
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Mr. Kent: I entirely agree with Mr. Snyder in regard to the 
undesirability of establishing chapters. The Society is too 
young yet, and it is as yet too difficult for us to get the papers 
for our annual meeting to make a respectable showing in our 
volumes. I think it is spreading ourselves out a little too thin 
to attempt to get local chapters. 

In regard to the application of Mr. Bryan in behalf of the 
Engineers’ Club of St. Louis, I was a little surprised to hear 
that it had been refused by this Society and accepted by the 
American Society of Civil Engineers. I was also surprised 
that the American Society of Civil Engineers had accepted, 
and were willing to incorporate in the transactions of the 
Society of Civil Engineers, such discussions as might take 
place in the local society. I think that might lead to trouble 
hereafter. There may be some discussions that they would 
like to carefully edit before printing them. I think the trans- 
actions of any Society should be carefully edited before they 
are published, especially if the discussion takes place in another 
place and by a local society; but I would like to see the action 
of the Board of Governors taken up again, and see if they can- 
not make some sort of affiliation with local societies when they 
apply. It seems to me it would quite right for us to say to 
the Engineers’ Club of St. Louis, that if they have a paper 
before them on the subject of Heating and Ventilation, that 
we would be glad to receive that paper and have our Board 
of Governors consider it, and, if the Board of Governors see 
fit, to authorize its publication in our Proceedings. Our Pro- 
ceedings ought to be a reservoir of the best literature on the 
subject of Heating and Ventilation that can be-got in this 
country, whether it comes from our own membership or not, 
and that would be a very good way to increase the value of 
our Proceedings if we could incorporate such papers as might 
be presented by local societies. I think that would be a good 
thing for other societies to adopt too—to have such affiliation 
with the local societies that papers on certain subjects if read 
at a local club might be incorporated in the National Society’s 
Proceedings. I hope the Governors will take that up again 
and see if some such arrangement cannot be made. 

Secretary Mackay: I would like to say that the Board of 
Governors did not turn the matter down, but it came just as 
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we were considering the question of local chapters, and that 
question of local chapters was referred to the semi-annual 
meeting as a topic of discussion and will be taken up by the 
Board of Governors at the next meeting and considered. I 
wrote Mr. Bryan immediately after the May meeting that the 
decision of the Board of Governors was, that they would take 
no action on it at that time, and that it would be referred to 
this meeting, after which it would be considered by the Board 
again. I think the principal reason was, in connection with 
the adoption of local chapters, that it was perhaps a little pre- 
mature and they wanted to get the opinion of the members of 
the Society present at the summer meeting, before they took 
any definite action in the matter. It was somewhat along 
the same lines, although a little different, and I wrote to Mr. 
Bryan that unfortunately, in the past, our papers had been 
received so late for our meetings that it was frequently im- 
possible to get them to our own members in time to have them 
study them up for discussion beforé coming to our meetings, 
and unless we could get them sooner, it was impossible for us 
to get them in their hands in time for them to discuss them 
and have the discussion brought before the meeting. 

President Crane: As the Chair understands, then, the Ex- 
cutive Committee desires this Association at this meeting to 
advise them relative to this matter. 

Secretary Mackay: Yes. At the same time a majority of 
the members of the Board of Governors were decided on the 
question that we did not want local chapters in the present 
state of our Society and membership in the country. 

Mr. Snyder: I would like to say, on the line Mr. Mackay 
has just been speaking about, that the Board of Governors 
seemed to feel so strongly on that point, that they did not 
want to finally clinch it without having it go back to the par- 
ent body, and be discussed a little more fully. Perhaps some- 
body might throw some new side lights upon the subject which 
perhaps would reverse their opinion. 

Mr. Ashworth: I think that aside from the undesirability 
of creating local chapters, matters are now evolving them- 
selves with the local societies so that it is not necessary. Now 
the Engineering Society of the City of Pittsburgh has become 
so large in membership, and covers such a multiplicity of 
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branches of engineering, that it is now divided up into sections, 
and that is the trend almost everywhere. Before a great 
while there will be a section devoted to this special line of 
engineering. Now as they gain strength in these local bodies, 
in these sections, so will be evolved men who are working upon 
this line of thought and manifest a disposition to bring out 
original matter and render themselves very worthy of member- 
ship in the National body, and their aspirations, it seems to 
me, following up that which they are devoted to, will lead 
them to make application to the National body. Local 
societies will have their own expenses, their own central 
organization, and from it these members who get into 
these sections will eventually increase the standard of mem- 
bership and add to its dignity. I fear that the other way 
would rather detract from its dignity, and possibly have a 
tendency to disintegrate. I really think that it is a good idea 
not to take that step but let the sections work out themselves, 
and make application to the higher body, which is the National 
body. 

Mr. Chew: So far, all that has been said has been along the 
negative line, and opposed to local chapters. I do not know 
that I am deeply interested in the formation of local chapters. 
I can see where a decided benefit would come, and I shall talk 
along that line for the sake of argument, rather as a loyal 
champion. Take the city of Pittsburgh, Mr. Ashworth says 
there are engineers there that have a section. That has no 
interest for us. That section probably never will have. Those 
members of the section will be loyal to their parent body, 
and occasionally we may find some good friend who will jump 
over the bars and come into our Society when he recognizes 
that we are devoted to the special industry that he is inter- 
ested in. But it is to build up the heating industry and the 
better understanding of it in any locality. We are not doing 
much toward it when we discourage men who think that they 
would be benefited by some society in their midst. Pitts- 
burgh is a large enough town to apply the broad feeling of 
generosity towards the membership that Professor Carpenter 
has expressed at different meetings. Pittsburgh, along these 
lines, can furnish, without any great difficulty, I should think, 
twenty-five or thirty men. If you want men of the stamp, 
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say of our past presidents, to say nothing of the lesser lights 
who are here on the floor, possibly you might not be able to 
get any more than Mr. Ashworth, or one or two others in 
Pittsburgh; but apply the broader rule, let men of smaller 
calibre, but who have ambitions and aims, in, I still think 
you can get twenty-five or thirty men from Pittsburgh 
now. As to the members there, they are not now greatly 
beneficial to this Society in encouraging men there to come 
into it, nor are they greatly beneficial in encouraging a 
higher standard of work, on account of their independent 
action, and those other men that should be members of 
our Society only get an idea of what should be done 
through the meetings in New York of the American Society. 
Now if there are men out there who are doing steam and hot 
water on the contracting lines, they design their own work, 
consequently they are engineers. Take those men who are 
modest in their claims as to their qualifications. They havea 
desire to improve themselves. They would like to meet to- 
gether. They feel the need of an organization. They feel that 
some benefit can be derived from resting under the wing of this 
body. The recommendation here is that a local chapter can 
only be formed of men who are members of the parent body. 
If there is anything in association at all, those men will have a 
desire to come to New York or to send a representative to New 
York, to have some particular thing threshed over in the parent 
body which they took an interest in in their local chapter and 
in that way they will not only be a benefit to the Society by 
bringing questions to it that need to be discussed, but they will 
also benefit themselves. I think that having chapters will not 
be any detraction from the high standard which our Society is 
growing right along up to and is growing higher yet. In Phila- 
delphia, for instance, we have a good many members, and there 
are a lot more men over there that could join a society that 
would be very reluctant to take the time away from their busi- 
ness to attend the annual meeting. So that I feel that local 
chapters conducted along the rigid lines of membership and 
application as laid down here, instead of being a drawback, 
would be possibly a means of recruiting our membership with 
good material, and our Society would be working on the broad 
liberal lines which Mr. Bates gave us in his first address. If it 
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is to be conducted along the lines of helping to spread engineer- 
ing information, then the local chapter has a decided useful- 
ness. (Applause.) 

Mr. Switzer: Mr. Chairman, as the mover of the original 
motion which agitated this discussion at the annual meeting in 
New York—by request, however, I offered that motion—I 
would say that I have had an opportunity to confer with engi- 
neers in the heating and ventilating trade in remote sections in 
the far West and particularly the Pacific coast, the northwest- 
ern cities and the Rocky Mountain cities. There are some ex- 
ceedingly bright engineers in those localities. Their work 
speaks for itself—equal perhaps to some of the most common 
systems that are installed in the New England cities. I fear 
that many of our members live in too small a sphere in the east- 
ern cities and do not take into consideration that there are 
many engineers in the heating and ventilating trade located in 
the far western and remote sections of this country that would 
be certainly eligible to membership and would be a great credit 
to the organization. This matter has been discussed some- 
what by those people in the trade press after having seen the 
account of the annual meeting last winter, and they hoped 
that it would be taken up and some favorable action would be 
considered by the Board of Governors, to whom this question 
was referred on my own resolution, along the line that while 
they, as members, could not attend these various meetings, yet 
they would feel inclined to become identified as members and 
to have quarterly meetings, for instance, in their respective 
sections, and when it came to the annual meeting, would dele- 
gate some one of their members to make the journey to our 
annual meeting in New York and take an active part, perhaps 
prepare a paper, but at any rate the most important feature 
that they considered was that this delegate would report back 
to them the proceedings verbatim and take up in heart-to- 
heart talks the different subjects discussed, whereby greater 
results could be acquired than by the report of the trade 
papers. 

Mr. Switzer: I move that the matter be referred to the Board 
of Governors and further discussed and reported at the next 
annual meeting in New York. (Seconded and carried.) 

Mr. Feldman: This is a topic that especially interests me 
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just at present. At Albany the local members of the American 
Society of Mechaincal Engineers in Schenectady, Albany and 
Saratoga, organized a local committee for the entertainment of 
the members of the American Society of Mechanical Engineers 
at Saratoga, and after the meeting there I proposed to take 
advantage of the members being together to organize a local 
chapter of the American Society of Mechanical Engineers. 
That matter was taken up very favorably, and after a long dis- 
cussion it was broadened out into organizing a large society of 
local members of different cities including different sections of 
all the American societies, and a committee was appointed to 
prepare by-laws for such a society. 1 am one of the members 
of that committee and am corresponding with the American 
Society of Civil Engineers, the American Institute of Mining 
Engineers, and the American Society of Mechanical Engineers. 
I did not belong to the Society of Heating Engineers. Now 
the American Society of Mechanical Engineers, as perhaps you 
know, revised their constitution at the last Saratoga meeting 
and there was one section introduced to organize local chap- 
ters. In New York theyhave begun to meet already,and I hope 
in the fall there will be a local section organized in Albany,and 
undoubtedly there will be arequest to your Society to allow us 
to organize a local chapter of the American Society of Heating 
and Ventilating Engineers. It will probably be by the method 
of separate sections, the sections to meet together for financial 
purposes and for social purposes. Besides the American 
Society of Mechanical Engineers you probably know that the 
American Institute of Electrical Engineers, being one of the 
youngest, is the most successful and the most advanced, be- 
cause from the beginning they have organized local chapters ; 
they meet monthly and they read the paper simultaneously in 
every city practically in the country, discussing the same 
papers and bringing them up afterwards in the proceedings. 
They are so progressive that they have just organized besides 
this what they call the students’ section. They have incor- 
porated in their constitution that every college can organize a 
small section to be called a local membership and composed of 
students only, with the understanding that after they graduate 
they can become junior members and so on. If local chapters 
would be organized by members they will draw a great many 
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young people who will become interested in the subject and 
take it up as a specialty. But if you organize a local society 
you will have hundreds of men all over the country who will 
join those societies. There are a great many young men who 
are very ambitious—for instance who are steam-fitters; they 
might not be engineers, but might become associate or junior 
members, and they have some practical points which they can 
can teach theoretical men very often. I would be very much 
in favor of organizing such local chapters. I know in Albany 
there are several heating engineers who cannot go to these 
meetings who are narrow enough to say that once or twice a 
year would not be sufficient. Of course it is for the council or 
Board of Governors to organize or give by-laws. The papers 
delivered before the Society can be distributed all over the 
country and read simultaneously and discussed, and you will 
have a larger attendance. 

Mr. Harvey: I may be all wrong in my ideas about this 
thing. Of course I did not think of the Society going into the 
kindergarten business, but I supposed that it was not going 
into the missionary field either. I thought that it might be a 
good plan for this Society to keep on its good work as far as it 
has gone. I think it would be wise to continue doing so for 
some time yet to come. I do not see any reason why societies 
of that kind cannot be organized among themselves in cities 
for their local information. I think it might be a good plan. 
But on the other hand I do not think that it would be a good 
plan to have them directly connected as local chapters, be- 
cause if there are any good men, any men that are qualified, 
they can become members of the American Society just as 
well as not, and even if they cannot come to the meetings they 
can send the contributions of their talent whatever it may be. 
I think that you can overdo that thing, and I would advise 
just to go a little slow. I have seen a good many other socie- 
ties arranged in that way with their locals, and they got so 
local that it spoiled the real benefits of the main society. 
That is the way that I would look at that point. I think it 
would be wise just to think twice before you go too far on that 
line. 

Secretary Mackay: I would like to ask Mr. Feldman if the 
local associations of the Mechanical Engineers or Electrical 
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Engineers are formed from men outside of their body or from 
members of the body. 

Mr. Kent: Members of the body. 

Secretary Mackay: Then I want to say further that the 
Board of Governors considered that they had no right to father 
anything that they could not control and give it the name of 
the Society, and that the name of the Society should not be 
used by men outside of the Society, and so confine it to the 
smallest number that they thought would be effective in any 
section; and in canvassing our roll of members we found that 
there were three cities in the United States where that would 
be effective—New York, Chicago and Philadelphia, and since 
that action and this month we have taken in two members 
from Denver into full membership and one from Portland, 
Oregon, one from Vancouver, British Columbia, two from 
Pittsburgh, and a numberfromdifferent sectionsof the country. 
We have virtually doubled our members from Pittsburgh since 
the question was under discussion and partially decided against 
by the Board of Governors, because we had only two members 
in Pittsburgh and we have now four. I would say that that 
matter was carefully and impartially considered by such men 
as Mr. Kent, Mr. Snyder, Mr. Gormly, Mr. Jellett, Professor 
Carpenter, and other men who have the interest of the Society 
more than any individual interest of their own at heart. 

Mr. Feldman: The understanding is this, that there should 
be no branches organized which should call themselves heating 
engineers, but that there should be organizations of members 
of the Society in a city. For instance, if in Albany there are 
half a dozen members of the American Society of Heating and 
Ventilating Engineers, they should be allowed by the Board 
of Managers or Board of Governors to organize a local branch 
of the Society; they are already accepted and they could be 
allowed to organize as a local branch. Instead of meeting 
probably twice a year you might further develop into meeting 
three or four times a year, and instead of reading papers 
brought up at the time, copies of papers which were accepted 
by the Society can be sent to Albany, can be sent to Chicago 
and San Francisco, and those local members who cannot come 
here can take those papers which were to be presented and 
read them and discuss them there the same way as discussions 
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here are taken up and afterwards revised by the editor. It is 
not to organize new branches entirely of persons who may not 
be members and then they can become members of the Ameri- 
can Society; it is to organize local chapters of the members of 
the American Society. There is no reason why three members 
of the Society cannot organize a local branch and discuss those 
subjects and either read papers of their own or get papers from 
headquarters and send papers to headquarters for acceptance 
or rejection. It is not the idea that any engineers or manu- 
facturers should organize and become heating and ventilating 
engineers. First of all they have to be members of the Ameri- 
can Society. That is the idea of the American Society of 
Electrical Engineers and the American Society of Mechanical 
Engineers. Of course I do not know how that would be done. 
The Board of Managers will have to devise that. 

Mr. Cobey: The popularity of anything is usually its death. 
Take bicycling for instance. I believe that if the individuals 
are picked from the various cities throughout the continent, 
you can bring about the formation of a healthier body than by 
going into the matter of local organizations or chapters. I 
had a little experience in that line, and I find that if you organ- 
ize locals in the various cities throughout the continent or in the 
several Americas, whatever it may be, they flourish for a time, 
when they desire to become districts. One man or two men 
probably would represent New York, another man would 
represent Yonkers, Newburg, Poughkeepsie, Kingston, Hud- 
son and Albany and so on. So that they go back to the old 
borough system of legislation. They leave that which you are 
now talking of forming and go back to what you ate practically 
in now. So that it is a matter of threshing out a lot of old 
straw in which there is no grain. 

But coming back to the original proposition, the undesira- 
bility of forming chapters in the various localities, I would say 
that if a man from St. Louis presented himself for membership 
and was qualified to become a member, he would be desirable. 
If he was from Chicago, the same. Each man would feel inter- 
est enough to defray his own expenses. If you go into the 
local chapter arrangement, they will look to the parent body to 
contribute a certain amount of mileage in order to bring them 
to the point where the convention is held. There will be 
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ambitious men, who are not always qualified to act as heating 
and ventilating engineers, who will probably be able to sway 
influence enough to send them to that centre where the conven- 
tion is held, and it will kill the veryobject that we are seeking 
to attain. I do not see where we would benefit ourselves by 
organizing local chapters and then electing delegates to a 
National or International body. I think that the Society has 
progressed very well in the last few years, and if it continues 
to do so in the next two years it will not need any local chap- 
ters. 

Mr. Kent: Every young engineer ought to have two 
ambitions. The first is to become a member of his local 
engineers’ ‘society. In that society he gets acquainted with 
civil engineers, electrical engineers and every other kind of 
engineers, and studiesall the localengineering problems, whether 
it is his particular branch of the profession or not. When the 
society grows big enough it comes tobe divided into sections as 
Mr. Ashworth says, and that section may become a very valu- 
able local society. The next ambition of a young man is to 
join one of the five national societies. If he is a heating and 
ventilating engineer he will join this Society. If he is an elec- 
trical engineer he will join the American Institute of Electrical 
Engineers. If he is old enough and broad enough perhaps he 
will join three or four of the National Engineering societies. 
But do not ask that young man to split himself up into too 
many different things; that is to be a member of his local 
society and a member of the chapter of the American Society 
of Heating and Ventilating Engineers. If he is very young 
and cannot get into the society and has not got the $10, let him 
join his own society in his own town and then later apply for 
membership in the National Society. This Society seems to 
have entered on a new stage of existence. Up to the present 
meeting it has been the effort of the society to increase its 
membership for the mere financial reason of getting enough 
money in to pay for publishing its Transactions and keeping it 
alive. We have already passed the crisis. We have already 
reached the stage when, instead of our hunting for members, 
men are hunting to get in, and that is a very comfort- 
able condition, and I think we better let well enough alone and 
not be too enterprising. 





Wind 





@si_scaan 


TOPICAL DISCUSSIONS. 317 


Mr. Ashworth: Let us look at that section again. Here isa 
section of Heating and Ventilating engineers in a locality, say 
in Pittsburgh, and there are anumber of young men, rising 
young men who are manifesting a very prominent disposition 
in this trend of thought; how natural it is for a man that wishes 
at heart the success and the power of his National organization 
to go to this young man and say, “ Mydear friend, youought to 
be a member of this National body.” I have done it for the 
American Society of Mechanical Engineers. I think it is all 
right for us to go on as a National body and encourage sections 
to produce the material that will help to build up this greater 
and more magnificent edifice. 


TOPIC NO. 6. 


‘*The relative dimensions. weight and material in piping systems of different 
diameters working under a steam pressure of 200 pounds or over in pipes, 
fittings, flanges, gaskets, etc.” 

Mr. Smith: I have a paper here, Mr. Chairman, that one of 
our members, Mr. Barron, blocked out, and he asked me to 
present it. He asked me to fix it up as well as he would do it, 
but I have not done so. 


HIGH PRESSURE PIPE WORK. 


In a paper recently read before the American Engine Build- 
ers’ Association, by Mr. William Andrews, he states that: 

“Pipes, fittings, pumps, engines and all material used in a 
modern first-class job’are now required to stand a working 
pressure of 200 pounds per square inch. ; 

‘‘A modern high pressure job requires, first, a good design ; 
second, good material; third, skilful steam fitters. The first 
requirement can be altered to suit the conditions, but the latter 
two, never. 

‘“‘Superheated steam destroys and burns the valves, gaskets 
and other delicate parts, and we will probably have to start all 
over again.” 

It does not seem to me necessary to start all over again. The 
arts do not advance by making new starts but by following the 
law of continuous progress. 

British and Continental engineers who have been working 
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on high pressure would be amused at the complacency of the 
American claim that we are doing all of the advancing. In 
my experience I have gone as high as 130 pounds, and I pre- 
sume that the plants which are running to-day with a higher 
working pressure are exceptional. I believe that 200 pounds 
will be considered a moderate pressure. If work is designed as 
Mr. Andrews suggests for the 200 pound mark, I am satisfied 
that it will be all right for any possible degree of superheating 
and for a considerable advance in pressure. 

I think that up to five inches of pipe can be merchant steel 
pipe and all fittings extra heavy, both screwed and made up 
without lead or graphite. From five to ten inches the pipe 
should be extra heavy, screwed with standard cast-iron 
flanges, flanged fittings and copper gaskets. From ten inches 
to sixteen inches should be extra heavy pipe with welded 
flanges and copper gaskets. Above sixteen inches, double 
extra heavy with riveted flanges and copper gaskets. 

Expansion to be provided for is a problem that can only be 
considered in each specific case, and as the piping gets larger, 
the problem becomes more serious. On that point the writer 
referred to is not specific enough to suit me, as he says: 

Allowance for contraction and expansion is provided for by 
long bends, by using a double swing (like a gas bracket) on 
which the fittings turn on the threads of the nipple and by pro- 
ducing what may be called initial tension; this can hardly be 
described in words, but it is a rule-of-thumb method, by which 
the skilled steam fitter puts a strain on the pipes when cold so 
that when the pressure is put on the expansion removes ,the 
tension and there remains no strain on the pipes other than 
that due to internal pressure; expansion joints of the old slip 
style or those made of corrugated copper have entirely disap- 
peared from the first class job. 

Offsets and bends seem to be the only way to provide for ex- 
pansion, and high pressure piping can be generally planned so 
that the danger due to expansion is minimized. The proper 
way to discuss this subject would be to have a specific design 
of piping, but that is out of the question, as, while most engi- 
neers are willing to have any other design of theirs discussed, 
on engine piping they want to talk generally, and generalities 
are perhaps the best after all. 
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Mr. Kent: I would like to ask if any member has any figures 
on the amount of expansion that can be taken up by a bend of 
180 degrees of steel pipe of a different diameter and different 
lengths of legs. I have not seen any such figures. The prob- 
lem is a practical one coming up all the time. We want to use 
bends of 180 degrees or more with long legs to take up expan- 
sion. The question is, how much expansion can be taken up 
by a bend without straining the pipe beyond the elastic limit, 
or without introducing any danger of any kind. I would like 
to know if anyone has any data on that subject. 

Mr. Feldman: This question has interested me very much. 
I have been trying to investigate it myself. I had a case like 
this to design. I designed a bend made of 180 degrees of a 
full 20-foot pipe, 8-inch pipe. At the ends I put in short bends, 
connected them with a Walmanco joint, made by Walworth, 
and then at the end with ordinary joints. I wrote to the 
manufacturing company who made the joints, asking them 
where they had the experience. Their engineer at one time 
answered me that you could allow two inches for that expan- 
sion. Another answer was that if we want 70 or 80 pounds 
pressure, you can allow two inches for 100 feet. So that it 
seems to me that even the manufacturers who were making 
these pipes do not experiment, or are afraid to give us the data. 
I am going to have these data within a few months, because I 
have installed a plant like this. 

Mr. Kent: I want to find out whether the pipe has been 
overstrained by the expansion—too much strain on it. 

Mr. Feldman: If it has not passed the elastic limit—if there 
is no permanent set, there would be no excessive strdin. 

Mr. Kent: How are you going to find out after the pipe is in 
place? 

Mr. Feldman: If you measure the difference, when it is hot 
and when it is cold. 

Mr. Kent: It will take the position which the expansion com- 
pels. You cannot tell whether it has been overstrained. It 
may expand and contract all right, but in doing it dangerous 
strains may be brought on the metal, and after awhile you will 
have ruptures. 

President Crane: I have had some experience in this line 
lately,and this week we will make atest on a plant where in the 
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working pressure is 175 pounds with the steam superheated to 
150 degrees. The plant consists of 24 boilers, 500 H. P. each, 
and three 5,000 kilowatt turbines. The header is in the base- 
ment, about 18 feet from the top of the boiler. There is a fire 
bend on the boiler leads at the top, and also a bend into the 
header at the bottom, with 18 feet of straight pipe between 
them arranged in this manner for expansion. From my experi- 
ence in connection with high pressure and superheated steam 
work, I hardly expect any trouble from strains on these con- 
nections, but when the connections are short and made with 
but one bend there is where the trouble is met with. The work 
I have in mind is well arranged and provided for with bends 
and long intervening lengths, so there should be no trouble 
The header connects up eight boilers, is about 150 feet long, and 
is supported on brackets riveted to the columns of the super- 
structure of the building. This header is anchored rigidly near 
the turbine, compelling the expansion to be taken care of by 
the long boiler leads, and it does it perfectly. There is a 
header for each turbine and eight boilers are connected with a 
6-inch lead from each to a header. The headers and all high 
pressure piping 6 inches and over is made with wrought iron 
flanges welded on to the piping. After welding these flanges 
are turned off in a lathe, with raised faces. The raised surface 
is about } inch and occupies all the surface inside the bolt 
circle. The fittings and specials are made of gun metal with 
raised surfaces, and the joint is made by grinding each surface 
true so as to make a steam-tight joint without the aidof agasket 
of any kind. We grind this joint with corundum, and do 
not pass them until a straight edge laid across the flanges comes 
true, so that absolutely a perfect joint is secured. Before bolt- 
_ ing up our joints we lubricate the surfaces with boiled oil, being 
careful that no grit or dirt is on the bearing part of the flanges. 
All headers and each and every line is tested and must be tight 
with 350 pounds of hydrostatic pressure. I am satisfied that 
those ground joints will be absolutely tight under pressure and 
superheated steam. In one small job we erected with these 
joints, which run from two inches up to sixteen inches, we had 
180 joints, and there was not a leak on them at 200 pounds 
steam pressure, and we have news that the plant has had no 
leaks after a year’s test. 
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Mr. Kent: Can you give us the figures in your experience, 
Mr. President, of the dimensions of pipe; that is, whether they 
have been smaller than pipes calculated for ordinary 100 
pound steam? 

President Crane: Yes. While I erected the work, I am 
simply working under instructions from the engineer. I: will 
give you a general idea. With a boiler of about 500 horse- 
power, they run a 6-inch pipe from it, to a 5,000 kilowatt tur- 
bine, they run a 14-inch pipe or header. In our straight lines 
of pipe we use extra heavy, but in all of our bends we find best 
results from the use of standard pipe. We do not bend the 
extra heavy pipe at all. The idea, of course, as you see, is be- 
cause of the expansion and contraction being greater in the 
standard pipe than in the extra heavy. This standard pipe 
will stand the pressure because all those bends that are made 
for us are tested to 700 pounds hydrostatic pressure before 
they are erected. That also is the test that is given on the 
welded flange work. The welded flanges are made of mild 
wrought steel and are made about the same thickness as any of 
the standard extra heavy stuff. The size of bolts, bolt holes 
and bolt circles are the same as adopted at the manufact- 
urers’ conference and known as“‘ The Crane Company’s stand- 
ard’’ in the West. I have erected some six or eight of these 
jobs wherein we have used ground joints, and am prepared to 
say that I believe it to be the most thorough and substantial 
construction when high pressures and superheated steam is 
used. The grinding must be done carefully and consume 
much time, therefore is expensive. I have found that the 
average cost of grinding one flange is about $2.36. 

Mr. Galloup: I would like to ask Mr.Crane a question, please 
—if these flanges are first turned off in a lathe after being fast- 
ened to the pipe, if they are turned in a lathe and ground in a 
machine, or if it is done by hand? 

President Crane: No. The manner in which they are made 
is this: They are put on after the pipe has been bent, which 
insures accuracy. The facing is done after the flanges are 
welded to the pipe and they come to use with a smooth tool 
finish only. -I have experimented with many devices of my 
own and other people’s conception to grind these joints to a 
true surface with power, but have failed to get the desired 
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results except through the medium of a cast iron plate made 
with a raised surface, somewhat larger in diameter than the 
surface, operated by two sturdy men. I have not, however, 
despaired of constructing a machine to do the work. 

Mr. Feldman: Does the Crane Company weld them? 

President Crane: The Crane Company welds them. The 
Crane Company and the National Tube Works are the only 
ones I know of that do this welding. There are other flanges. 
I am no advocate of any special flange. There are other 
flanges in the market that probably are just as good. I have 
not had experience with them. It happened that we have had 
more of this kind of work than any other. 

Mr. Dean: I would like to ask if anybody has a formula for 
figuring the breaking strain of the different pipes of the differ- 
ent sizes and different thicknesses. 

President Crane: Mr. Kent, do you know of any formula? 

Mr. Kent: Do you mean from the steam pressure inside? 
The ordinary formula for cylinders given in all the pocket 
books and engineering books—that is all that is necessary— 
the same as for boilers. 


TOPIC NO. 7. 


‘*Ts there any reliable short rule for approximating the cost of pipe and fittings 
per hundred feet of surface in heating systems, also the cost of labor?” 


Mr. Kent: I heard Charles T. Porter once give a rule for pro- 
portioning the bed-plate of an engine which I think would 
apply to this: ‘Take all the formule you can get, figure out 
how heavy the bed-plate can be, then multiply by four, then 
add as much more pig-iron asthe customer willafford.” I think 
that the cost of 100 feet of pipe is something no fellow can find 
out until he has tried it, and then after he has tried it he will 
find the next case costs more. 

Mr. Cobey: Mr. President, I find in my experience in the 
particular class of work that I am in that if I put up $150 
worth of pipe and fittings, I add $100 worth of labor to it. 
That has been a rule that worked out very successfully arid 
completed the work and there has not been anything lost on it. 

Mr. Kent: On that same line I had occasion to call for a bid 
lately on some material, piping, erecting and all, and the pipe- 
fitter told me that his estimate for the material was 66 per cent. 
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and for the labor 33 per cent. That is, the material cost just 
twice as much as the labor in his estimate, and he was the high- 
est bidder. I don’t know what the other men figured; but 
they were a great deal lower than he was. In that case cer- 
tainly labor did not cost more than 50 per cent. of the material. 

Mr. Cobey: Of course we are obliged to pay the prevailing 
rates. Contractors, you know, can take advantage and hire a 
steam-fitter and five helpers. I was obliged to hire the steam- 
fitter at steam-fitter’s wages and one helper. 

Secretary Mackay: I think that perhaps Mr. Kent’s work 
applies to power work where they can use up a good deal of 
material in a short time. I think if you come down to house 
heating work, which this particular topic applies to, that the 
labor comes nearer to being the cost of the piping and fittings 
than it does to any percentage less than that. That would be 
the experience of the average man in doing contracting work, 
steam and hot water heating. 

President Crane: I would say for the benefit of the gentle- 
men that the system in the West is to base the labor upon the 
number of radiators to be erected. The system in my office 
has been such for the last thirty years that I have the cost of 
all of the pipe and fittings, the cost of every hour’s labor and 
the number of radiators and the square feet of surface on each 
direct or indirect job, and my recollection is that it runs from 
six to fourteen dollars per radiator for pipe and fittings, not 
considering valves, and from one day to two days and a half 
for direct and indirect jobs. Now you can take your choice if 
you want to. You do not know where you are when you go to 
take rule of thumb. The only way that you can absolutely 
get at it is to lay a plan down and to put your rule on and then 
add a small percentage for what you have forgotten or missed. 


TOPIC NO. 8. 


“ The effect of humidity on the load on warm air heating systems.” 


Mr. Chew: I shall have to confess being guilty of proposing 
that topic. It was suggested by a personal experience in my 
own house, heated with a hot air furnace. I find oftentimes 
on winter evenings sitting alongside of a lamp to read, that 
I feel sort of chilly. I have no water-pan in the furnace, con- 
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sequently there is very little humidity in the atmosphere. 
Feeling chilly I have fired up the furnace and found that I 
had headache and found that the thermometer was up to 80 
or 84. I think the chilly sensation I had was due to the air 
being so dry that it was evaporating moisture out of me. A 
year or two ago I decorated my house with a wire in the base- 
board forming a flat top arch. There was a floor register. I 
had a little pan that held about three pints of water. I took 
a towel and hung it over that wire and let the ends dip in the 
water. Whether it made any difference in the amount of 
coal I burned I don’t know, but I certainly felt more the cool- 
ing effect without that humidifying device than I did when I 
had it in operation. I simply state that as my personal ex- 
perience. That is the reason I suggested this topic for dis- 
cussion. 

Mr. Oldacre: I do not want to seem too critical, but I 
believe that the question should read a little bit differently; 
that is, instead of the effect of humidity on the load on warm 
air heating systems that it might have read “‘the effect of 
increasing or decreasing the relative humidity of the air with 
a warm air heating system.’’ However, as regards the ques- 
tion as it is stated here, it is one that is comparatively easily 
answered. The greater the humidity of the air the greater 
the load. That is to say, if the air is taken into the heater 
at 80 per cent. relative humidity with the thermometer stand- 
ing about 4 above zero and the air is warmed to 140 degrees, 
there is about the amount of heat required to heat the air 
itself, and to heat the water contained within the air is about 
in the relation of 4 to 1, that is, 25 per cent. of the heat is 
required to heat the water that is in the air and 75 per cent. 
to heat the air itself, and the higher the humidity of the air 
the greater the amount of heat that it is required to heat the 
air with the contained moisture to bring it up to the desired 
temperature. It simply means that to heat water is to do 
work. But if the question should read the effect of increas- 
ing or decreasing the relative humidity of the air with a warm 
air heating system then the question would become an en- 
tirely different one—simply due to the fact that with a rea- 
sonable relative humidity, that is, any place from 30 to 50 or 
55 per cent. relative humidity, the heating effect, that is, the 
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sensible heating effect, is greater than if the relative humidity 
should run as low as 15 or 20 per cent., simply due to the 
amount of heat that is taken up from the fire. 

Mr. Kent: In regard to the relative amount of heat re- 
quired to raise the temperature of dry air and of air contain- 
ing moisture, I find in a table of properties of air that a cubic 
foot of air at 32 degrees Fahrenheit, saturated with water 
vapor contains .o802 pound of air and .o003 pound of 
water. Taking the specific heat of air at 0.24 and that of 
water vapor at 0.48, we find that to raise the temperature ot 
the air 1 degree Fahrenheit requires .o802 X 24 = .o192 B. 
T. U., and to raise the water vapor 1 degree Fahrenheit re- 
quires only .0003 X .48 = .000144 B. T. U.; and the heat re- 
quired for any greater rise of temperature would be in the 
same proportion. That is, the air requires over 133 times as 
much heat as the small amount of moisture contained in it 
when saturated at 32 degrees. 

Mr. Chew: I would like to call on another man here who 
knows something about humidifying air—Mr. Schaffer of 
Pittsburg. If Il remember right, when natural gas was brought 
into use in heating houses in hot air furnaces, the continual 
maintenance of uniform temperature by a hot air furnace 
made it necessary to do something to save the pianos and 
other furniture from cracking, and Mr. Schaffer thought 
that he could make some money by producing something 
for that purpose, and he had the temerity to do it. So 
I think he ought to be able to give us some hints on that 
subject. 

Mr. Schaffer: Mr. Chew is quite right. When natural gas 
was introduced in Pittsburg, natural gas was sold by the 
house, you might say; in other words the gas company simply 
sent a representative to see the building and he would say to 
you it will cost you $30 a year or $40 a year or whatever the 
man thought was right for a certain building to heat that house 
irrespective of how much gas you burned. The result was 
that everybody tried to burn all they could to get even with 
the company for what they were paying, and in doing so they 
ruined the furniture in the house and everything else. At that 
time I was, as Mr. Chew says, rightly, in the furnace business, 
and seeing the bad effects of the dry heat, the extreme heat 
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they were making, I introduced a vapor pan, an annular vapor 
pan that was placed in the furnace just above the feed door 
and the lower casing—it rested on the lower casing, and the 
upper casing rested on it, making the upper casing about six 
inches wider than the lower so as to leave the opening of the 
pan or the top of the pan inside of the casing. And this pan 
had a sort of a chute on it to pour the water in, and the pan 
answered all the purposes of moistening the air and bringing 
it to that state that it did not destroy the furniture anyway 
near like the other dry heat did. It became so regularly used 
there that there was hardly any furnace sold for a while with- 
out a pan, although afterwards the gas companies changed 
their tactics and sold gas by metre. That changed the tune 
of burning fuel and the moisture did not become so necessary. 
But that pan did certainly do the business. 

President Crane: Probably your pan occasioned the gas 
company to make a change and charge by metre. 

Mr. Schaffer: No, I do not think it was that. Theysaw 
what they were up against and changed that; but a certain 
amount of moisture is a very good thing if you can get people 
to take care of it. 

Mr. Oldacre: In line with Mr. Chew’s experience I can say 
that I have had some little practical experience of the neces- 
sity of increasing the relative humidity of the atmosphere in 
an enclosed space or the rooms in which we live. Some few 
winters ago one of our concern expressed the idea to me that | 
he would like to have the atmosphere made a little moister, as 
he called it. He has a pipe organ in his house, and when the | 
air is very dry there are certain tubes that will not respond 
and as soon as the air becomes moister those tubes will re- 
tit spond. Those are the bass notes, and by making an arrange- 
| ment which consisted of a series of pans enclosed in asquare 
box or a long box, a rectangular box with five pans in it hold- 
{ 
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ing about eight gallons of water and exposed to the action of 
the air, that travelled over the water about eleven square feet 
of surface, we were able to raise the humidity of the air by 
actual test about eight degrees, and as soon as we did that he 
was able to operate his pipe organ. C 

Mr. Schaffer: I would like to add to what I said about the 
use of these pans that I had any number of people who told t 
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me that they could tell when the pan was empty just by the 
feel of the heat in the rooms without going to the furnace to 
see. 


TOPIC NO. 9. 


‘* The relative importance of grate and heating surface in proportion to exposed 
surface in furnace heated buildings.” 


Mr. Chew: I shall have to confess, Mr. President, that I 
cannot answer the question. The furnace men have heated 
houses for countless ages—well, probably not that, but for a 
long time, but they have been apparently too busy to record 
their experiences. But, so far as I know, there are very few 
data accessible that can be applied to this question. Talking 
to Professor Carpenter some time ago, he was delighted with 
the plan that I had to develop some information along these 
lines, and the topic is presented by me more to arouse in our 
members a desire to go into their work in detail, take such 
measurements as would place in the hands of the Society the 
very data that now it lacks. If there is anybody that has in- 
formation along the lines suggested I hope they will give it. 
There is no question in my mind but that the grate surface 
and the heating surface in a hot air system bear a relation to 
the exposed surface in the building to be heated as in steam 
and hot water heating. The steam and hot water heating 
trade have men who keep a record of the work so that such 
data are available in respect to those systems. 

Mr. Kent: I would like to ask Mr. Chew if he has developed 
any plan for collecting that information? 

Mr. Chew: About a year ago we printed a table ini our paper 
called a “‘Furnace Work Record,” and there were quite a 
number of people that responded. When I say quite a num- 
ber I would say about two or three per cent., which is a big 
percentage to take an interest in a subject that you bring up 
in a paper. 

Mr. Kent: Can’t you publish a paper on the subject at the 
annual meeting? 

Mr. Chew: Yes. I had not thought about that. I simply 
can revive those tables for the benefit of the Society. 

Mr. Switzer: Along that same line a paper that was read at 
the annual meeting in New York last January regarding hot 
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air heating contained a number of data and specific observa- 
tions in regard to wall surface, glass surface in proportion to 
heating surface and grate area. After that paper was read 
Mr. Kent requested that the data be tabulated in order to 
arrive at some definite conclusion without disseminating the 
entire paper. I was just looking through the record of the 
annual meeting to discover the data which were furnished 
to the Secretary, but I find that they are not in the record; 
he has them at the office. I trust that the discussion of this 
topic at this time will be the means of bringing out these data, 
the relative sizes of the grate areas in proportion to the radi- 
ating surface and the capacity. 

Mr. Oldacre: As I understand this question it would really 
mean which is the most important to consider in connection 
with cooling surfaces of a building, the grate surface or the 
heating surface. That being the case I should think that it 
would be the most important thing to consider the heating 
surface and next the grate surface, simply in view of the fact 
that anywhere from two pounds to eight pounds of coal may 
be burned per square foot of grate surface, so that the first 
question would be the heating surface required to take up the 
heat that is generated. Then the question would revert back 
to the hourly consumption of fuel per square foot of grate 
surface. As regards the value of heating surface, etc., and the 
relation of that to the grate surface, the German engineers 
have taken up this question very seriously and threshed it all 
out, and it is wonderful that American heating engineers do 
not know more about what they have done. There are any 
number of experiments that have been carried out and tabu- 
lated and laid down as an absolute starting point. Professor 
Reitschel gives it in his book. Haas gives it in his book in a 
very elaborate form—the question of transmission, the ques- 
tion of radiation, the question of convection. Wolpert also 
gives it, and a little handbook, Kleiner’s handbook, gives all 
those things just as much as tables of inches and feet and 
square inches and square feet. 

Mr. Chew: When I ask a question I am perfectly willing 
that a man should take any view of it he likes as long as the 
information comes out, whether it comes from German books 
or from actual American experience, which I am inclined to 
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think is different. Maybe the German standards might have 
to be changed a little to conform to our practice, or they 
might have to use ‘‘the factor of ignorance” in applying the 
German data to American work. But if it has the effect of 
arousing some interest in the Society toward a collection of 
that character of data which will eventually enable formulas 
to be made simpler than those infinitely laborious German 
formulas, then the topic will be satisfactorily dealt with. 

Mr. Kent: There was a book published by the Metal 
Worker, I think, some ten or fifteen years ago, giving some 
illustrations of house heating by hot air and the formula by 
which the apparatus was calculated. I believe Mr. Chew 
might refer to that and bring that into his paper. 

Mr. Chew: I do not know that we want to go back to 1883 
or 1884. 

Mr. Kent: I think it was pretty good stuff. 

Mr. Chew: I am glad to admit that it was good stuff, but 
I see no reason why we should not have more come along. 
Not only that, but as a result of some things that have been 
discussed in the Society, throughout the United States there 
is much more lively interest taken by the furnace men in ar- 
riving at a system of designing work than previously. Men 
can heat houses on a rule of thumb basis, and have been do- 
ing it for years. Now, if they will be systematic in deter- 
mining what they need, there will be less failures, there will 
be less annoyance to people who have their houses heated. 

Mr. Kent: I would suggest that Mr. Chew obtain from the 
furnace builders blue prints showing the shape of their fire- 
pot, that is, the dome above the fire-pot. Nobody can tell 
how many square feet of heating surface there is in a fire-pot 
by looking at these cuts. If we could have that we could 
get a good deal of valuable information. 

Mr. Chew: I would just as soon attempt to do that as not, 
but I know the answer would be: “It is none of your busi- 
ness.” The furnace manufacturers in the first place have very 
little knowledge of the work of installing furnaces. They 
make the furnaces to sell. Well, if it is worth while to have 
the thing, our furnace members who are installing work will 
have to measure up their furnaces and give us the surface ap- 
proximately. Different types of furnaces can be taken, the 
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straight draft furnace with a combustion dome and the pipe 
to take the heat up the chimney, and then we can go on sev- 
eral different types of furnaces that can be considered along 
those lines. Then there is no doubt but what the Society 
will get something. 

Mr. Switzer: I want to confess to Mr. Chew that, as a rule, 
with many of the manufacturers ‘that are making furnaces 
it is only a small part of their business; it is a side-line. 
Some of them are greatly wrapped up in stoves and care very 
little about furnaces. 

In regard to this topical question, as I read it this morning, 
I was under the impression that it referred the propor- 
tions and the relative constructions of grate areas, fire-pot 
capacities and radiating surfaces and the particular type of 
apparatus or certain diameter of casing, and, accordingly, 
along that line I have made some figures on some methods that 
I have adopted for a good many years in the manufacture of 
heating apparatus, but I find after Mr. Chew stood sponsor for 
that question that the calculations I made were not applica- 
ble to the way he put the question, inasmuch as he refers to 
the exposed surface in furnace heated buildings. If he had 
left off the question of heated buildings, exposed surface and 
furnace heating, it would have applied to the data and figures 
that I had in mind in arriving at the conclusion of the amount 
of radiating surface that the furnace should have in propor- 
tion to certain measurements in its fire-pot and grate areas. 
In our own practice and experience, not only in manufactur- 
ing and designing the apparatus, but as well in the installation 
of it in many sections of the country, climate and fuel con- 
ditions being taken into consideration, we have found that 
by multiplying the diameter of the fire-pot by the depth of 
the grate we arrive at a certain number of square inches. 
Dividing that by twelve we ascertain about the square feet 
of radiating surface that could be constructed in this furnace 
above the fire-pot to carry off the radiation, and the fuel 
consumed. In regard to the importance of the grate and the 
fire-pot areas, as far back as 1884, I was specially interested 
in making inquiries from the pioneer manufacturers of that 
day how they arrived at their capacities of certain sized fur- 
naces, At that time it was all by the diameter of the casing. 
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In more recent years it has come down to the question of 
what is the size of your fire-box. As I stated, in 1884, look- 
ing for data and information at that time, I was surprised 
how little real information they had on the subject and that 
there was no scientific or specific rule that they followed in 
arriving at the capacity of their apparatus; that they took 
dimensions and proportions in accordance with many of their 
competitors, and in some instances they had been able to 
have, under favorable conditions, their furnaces installed, so 
that the result exceeded their statements and claims, and in 
many other instances they fell far below. But in my own 
experience and observation I was determined to have some 
definite specific rule to follow in regard to construction and 
proportions, and I must confess that while many of the man- 
ufacturers of furnaces are wrapped up and absorbed more 
with the commercial and the financial part of their business 
than they are with the technical part, it is a fact that they 
depend largely upon the mechanic to get results, and this 
question was brought up by the Committee of Tests at a 
meeting held in New York in May. Professor Kinealy, 
chairman of that committee, was very desirous of having 
this question of relative proportions of grate areas, fire-pot 
capacities and radiating surfaces brought out to make a report 
at the next annual meeting, and arrangements to that effect 
were put on foot, and it was regretted at the time that we did 
not have some means to make definite tests in various types 
of apparatus and arrive at conclusions so that we could 
have the records of this Society show absolutely the propor- 
tions necessary to acquire certain results as regards radiating — 
surfaces in furnace construction. While the various types 
of apparatus would have to be taken into consideration, yet 
the committee would not undertake to recommend any par- 
ticular type, but would show by absolute tests and demon- 
strations a certain device and the results that had been achieved 
in their tests, and Professor Kinealy has this matter very 
much at heart with other work that the committee has before 
it. It is expected that at our next annual meeting some re- 
port will be made along this line which will give some infor- 
mation which may be considered which is unknown to the 
members of the Society and to the craft at large. 
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Mr. Chew: Sometimes in preparing a programme I have 
known that a topic for discussion has been presented in a 
form in which you can either answer it yes or no. These 
questions are put on this programme for the purpose of bring- 
ing out information, and it does not make any difference 
whether the man who had the topic in mind gets the specific 
information which he was seeking, or whether some equally 
valuable information is brought out. In reference to this 
suggested test and the relative proportions—what is the use 
of wasting any time with the Committee on Tests? Mr. 
Oldacre is heating houses; he can measure up his furnace; he 
can say there is so many square feet of surface and the grate 
has so much area and that the building has so much wall 
surface and glass surface, and that is a record. When he 
talks of a church building, the grate and the heating surface 
and the cubic contents are so and so. Put that on a wire file 
and we will have something. Mr. Schaffer has been using 
another type of furnace giving pretty good service. He can 
say that the grate area is so and so and the heating surface 
so and so. Then he can say in these buildings, churches, 
schoolhouses and fine residences, and apartment houses, what- 
ever they may be, the areas are so and so, and then he will 
find there is one square inch of grate area to about 1} to 
14 of glass surface in the average furnace heated house. We 
have Mr. Switzer who is heating houses, or his customers are. 
It is a simple matver for him to bring a blue print of a partic- 
ularly fine house that has been well heated, and there are 
other members who can do the same thing. The practical 
‘test is the job that a man has paid for and is satisfied with, 
and is better than the test that our committee would give 
us afterwards. To come back to the original thought here, 
our members ought to remember that topics for discussion 
are to bring out information, and I think the suggestion I 
make about some of the men measuring up their work should 
prove beneficial. Someone says: “If I was to do that, it 
would take three or four hours, and if I did that on some- 
body’s job I might get $150.’ You want to drop your sel- 
fishness. Read Mr. Bates’s address to the Society, and he 
says engineers can’t afford to be selfish. Another book says 
that ‘It is better to give than to receive.” 





WiIAA 





TOPICAL DISCUSSIONS. 333 


Mr. Switzer: I heartily approve of Mr. Chew’s statement. 
The idea of members of the Society submitting their expe- 
rience is a capital one, and I do think that the Society should 
elevate itself to a standard whereby it goes on record through 
its Committee of Tests, which was appointed for the purpose 
of absolutely demonstrating and having data that are spread 
in our proceedings throughout the civilized world where our 
records go as being a basis to workon. While this great mass 
of information would be very desirable, yet we want the best 
out of it, and we want to tabulate it in concise form that will 
attract the attention of the engineers of the world and be a 
source of education to the members of the Society as well as 
those identified with the branches of heating outside of the 
Society. The mass of information should be simmered down 
to the milk in the cocoanut and get the highest state of the 
art as a part of the record. 

Mr. Schaffer: I will be glad to help Mr. Chew out in anything 
I can do, showing buildings and things of that kind; but I do 
not believe that the furnace heating will be elevated to its 
proper place so long as the manufacturers are so indiscriminate 
in selling to everybody who comes along—any old wood 
butcher who comes along to buy a furnace, whether he knows 
or does not know anything about it. They send their par- 
ticular goods into every little cormer—which is certainly their 
business in one way, but in order to elevate the heating bus- 
iness they ought to discriminate in respect to whom they sell 
their goods. 

Mr. Kent: I do not agree with the gentleman who just 
spoke. Any power boiler manufacturer will sell a boiler to 
anybody in the world who has the money to pay for it. It is 
utterly un-American and absurd to say that a manufacturer 
shall be restricted; he should be allowed to sell without re- 
striction by trade unions or any other restriction. Power 
boilers are sold in this way with absolute freedom. Anybody 
can go to any manufacturer of a power boiler and buy his 
products. At the same time a consulting engineer wanting 
to buy a power boiler for a client asks the manufacturer to 
specify how much heating surface and how much grate sur- 
face it is going to give for a certain rated horse-power. That 
is the way a consulting engineer buys a boiler. Why cannot 
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the heating and ventilating engineer buy furnaces in the 
same way? Ifa man is going to heat a house he sends around 
to the furnace men and says: “I want a furnace to heat this 
house.”’ The furnace man says: ‘We call this our No. 8. 
This is the size you need.’”’ Why can he not tell how much 
grate surface and how much heating surface there is? That 
is the way it is done with a power plant. Why cannot we do 
it with heating plant? 

Mr. Schaffer: I think the difference comes in in this way. 
Whoever buys a steam boiler or power boiler will employ a 
man who is up in the installation of power boilers to install 
that boiler, and it is in the installation of hot air furnaces 
that so much of the bad work is done. 


TOPIC NO. I0. 
‘* The relative value of fire-pot and other surfaces in hot air furnaces.” 


Mr. Chew: I was the sponsor for that question also, and 
the President awhile ago said that he hoped that the hot air 
end of the institution would be prominent at the meeting in 
January. We certainly cannot complain of the way the hot 
air question has been taken up this time. The point that 
is brought out now in this question that has not been covered 
before is that if you buy a furnace that is all grate and fire-pot 
and very little combustion chamber you will heat the build- 
ing at the expense of your customer’s coal. There is a happy 
medium in construction; you do not want to have too long 
a fire travel or too little. It was said the furnaces had been 
rated on the diameter of casing. Now that method of rating 
a furnace will be killed as soon as the information that is 
needed to answer what is suggested in these topics is furnished. 

Mr. Kent: I want to make a suggestion to Mr. Chew, that 
he clear up a little trouble at the last meeting in regard to 
the shape of fire-pots. There was some disctission at the Jan- 
uary meeting as to furnaces being conical, that is, the fire- 
pot being conical, instead of cylindrical; but whether it was 
flaring outward to the top or flaring outward to the grate is 
not quite clear. It may be in three ways, cylindrical, tapered 
toward the top or tapered toward the bottom. 

Mr. Chew: I have my fire-pot built largest at the bottom, 
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so it will free itself. It also allows lots of air to come in, and 
the more air you get into the bottom of the fire the better the 
combustion is in the furnace. When it is built the other way 
the ashes sink to the bottom and very little air goes in. 

Mr. Kent: What is the customary way of building it? 

Mr. Chew: I think the more general custom is to slightly 
flare them from the bottom up so as to make them a little 
larger diameter at the top than at the bottom. 

Secretary Mackay: I think the particular case that Mr. 
Kent refers to was some discussion by Mr. Wolfe and Mr. 
Lyman at our annual meeting, where Mr. Wolfe called the 
attention of the Society to the fact that fire-pots were made 
in some furnaces with a 30-inch pot, but coning down so that 
there was only an 18-inch grate. The pot was conical in 
form, thirty inches at the top and fifteen or twenty at the 
grate line. 

Mr. Switzer: The great majority of furnace manufacturers 
at the present time are manufacturing their fire-pots as large 
as is consistent with the diameter of the casing, and casting 
them nearly straight, as nearly straight as it is possible to 
get them out of the sand, having a large grate area and pro- 
portion of the fire-pot in proportion to the grate, the diameter 
as wellas depth. Experience has taught those manufacturers 
who have given this matter considerable thought and have 
investigated it, that with a fire-pot cast nearly straight the 
ashes were free and clear, and a certain amount of grate area, 
proportion of diameter and depth and deep quantity of coal 
will give a better result, more units of heat, than a shallow 
fire-pot with a small body of fuel. Many forms of apparatus 
have demonstrated that effect. 











CXVII. 
UNIFORM CONTRACT 


PROPOSED BY 


THE AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS, 


NOVEMBER I0, 1903. 


AGREEMENT made 190 
Between 
hereinafter called Contractor and 


hereinafter called Owner, Witnesseth: 
First. Contractor agrees to erect and install 


in and upon premises 


in direct accordance with the specifications of 
Architect or Engineer, and 
under the uniform general conditions of The American Society 
of Heating and Ventilating Engineers covering the installa- 
tion of Heating and Ventilating Apparatus and Appliances in 
Buildings, which specifications and General Conditions 
have been identified by the signatures of the par- 
ties hereto. 
Seconp. Contractor agrees to commence said work on 
or about the day of 
to diligently prosecute and complete same substantially ready 
for practical operation on or before the 
day of 
THIRD. Owner agrees to pay to the Contractor for the 
completion of said work, in substantial accordance with the 


specifications, the sum of 
Dollars; said sum 
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to be paid in instalments as the work progresses, as follows: 


but only upon certificates of the Architect or Engineer herein 
named, to the effect that the proportion of the contract price 
represented by the instalment asked for has been actually 
earned by work or materials of that proportionate value fur- 
nished by Contractor. per cent. of the 
amount shall be retained by the owner until the time for 
final payment, which final payment shall be made within 

after the Architect or Engineer 
herein named shall have certified that the work has been 
wholly completed and all conditions complied with in accord- 
ance with the contract and specifications. 


WITNEss our hands the day and year first above written. 


WITNESS. \ 
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UNIFORM GENERAL CONDITIONS 
OF 


THE AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS 


COVERING THE 


INSTALLATION OF HEATING AND VENTILATING 
APPARATUS AND APPLIANCES IN BUILDINGS. 


Qualification of Bidders. 


Bidders for this work must be responsible parties, regularly 
and practically engaged in 


and able to show that they possess ample facilities for doing 
the work. They shall give, if asked for, prior to the execution 
of the contract, corporate security for the faithful performance 
of the contract. Ifsuch security is so required, the cost thereof, 
not exceeding one per cent. of the total value of the contract, 
shall be added to the contract price. 


Drawings and Specifications. 


There are drawings to which the specifications 
refer, and which are to be considered a part thereof. They are 
. approved by the signatures of both parties hereto and are 
numbered as follows: 


Bidders must carefully examine the drawings and specifica- 
tions, and if any change is deemed necessary in the details 
thereof to enable them to comply with the requirements there- 
of, or to erect and install a complete and operative plant, in 
accordance with the conditions thereof, they must embody in 
their proposal a stipulation for such changes, and a failure to 
do so shall be considered as an agreement on the part of the bid- 
ders that the plans and specifications as drawn will meet the 
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requirements called for so far as making the plant operative 
in accordance with the design. Bidders, however, will not be 
required to assume any responsibility for the design of the 
work. 

Where sizes are not plainly marked on the drawings, the 
sizes for corresponding parts may be followed. When the di- 
mensions are entirely omitted, it is understood that the dimen- 
sions, if not agreed upon, shall be settled by arbitration, in 
the manner hereinafter provided in the clauses relating to 
arbitration. 

In case of discrepancies between the specifications and the 
. drawings, the specifications are to be followed as to general 
methods and principle, and the drawings as to sizes and quan- 
tities. 

If detailed drawings are furnished by the architect or engi- 
neer, they will be made in conformity with the general plans 
and specifications, and are to be considered as part of these 
specifications. 

Aii drawings and specifications are to be the property of the 
architect or engineer. They shall be carefully used and re- 
turned to the architect or engineer at the time the final pay- 
ment is made. 


Assigning or Subletting. 


The contractor must not assign, transfer or pledge the con- 
tract, or any part thereof, without the consent in writing of 
the architect or engineer. He may, however, sublet portions 
of the work, but only under contracts embodying these specifi- 
cations and the drawings referred to therein, and will be held 
responsible for the performance by the sub-contractors as if 
the work was done by himself. 


Intention. 


The entire work provided for in these specifications is to be 
constructed and finished in every part in a good, substantial 
and workmanlike manner, and with reasonable and continuous 
speed, and in accordance with the full intent and meaning of 
these specifications and the accompanying drawings. Every- 
thing necessary for the completion of the work and the success- 
































340 FORM OF UNIFORM CONTRACT. 


ful operation thereof, whether the same is herein definitely 
specified, or indicated on the drawing or not, and including 
the smaller details necessary to a workmanlike job and not 
usually described in plans and specifications, is to be done and 
finished in a manner corresponding with the rest of the work, 
as well and as faithfully as though the same were herein speci- 
fied or described and specifically provided for. 


Architect or Engineer. 


Wherever in these specifications the words ‘“‘approved”’ or 
“approval” occur, the approval of the architect or engineer is 
intended; and wherever the words “architect”’ or “ engineer”’ 
occur, they will be understood to mean the architect or engi- 
neer named in the contract, or his agents or employees; or in 
case of his death, removal or disability, the architect or engineer 
substituted by the owner to supervise the completion. Pro- 
vided, however, that such substitute be a man in the active 
practice of and of established reputation in the profession of 
architect or engineer. 


Material and Workmanship. 


All materials and work shall be at all times subject to the 
inspection and approval of the architect or engineer. 

All materials of every kind and description shall be of the 
best quality, unless expressly specified otherwise. 

All work shall be executed in the most thorough, substan- 
tial, neat and workmanlike manner. 

Contractor shall not unnecessarily encumber the premises 
with materials, but shall furnish necessary materials in ample 
quantities, and as frequently as required to avoid delay in the 
progress of the work. 


Alterations. 


It is understood that the owner shall have the right to make 
any alteration, addition or omission of work or materials 
herein specified or shown in the drawings during the progress 
of the work, and the same shall be acceded to by the contractor 
and carried into effect, without in any way violating or viti- 
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ating the contract; notice of such changes as affect the price 
or guarantees to be given the bonding company or bonds- 
men. If the contractor claims that such alteration, addi- 
tion or omission entitles him to an extra allowance above 
the contract price, or if contractor claims that they cannot be 
carried into effect without relieving him from certain other 
requirements of these specifications, or the drawings, he shall 
at once, upon receiving the order for such alteration, addition 
or omission, notify the architect or engineer in writing, and he 
shall abide by the decision of such architect or engineer as to 
whether such alteration, addition or omission entitles him to 
an extra allowance, and if so, how much and as to whether they 
relieve him, and if so, to what extent from the fulfillment of 
other requirements of these specifications or the drawings, and 
such decision shall also be binding upon the owner. The 
owner shall also have the right to call for the decision of the 
architect or engineer as to whether such alteration, addition 
or omission entitles the owner to a deduction from the contract 
price, and if so, how much, and the decision of the architect or 
engineer on this point shall be binding on both the contractor 
and owner. It is understood that the owner shall in no case 
be liable to pay for extra work and materials, unless the same 
have been ordered in writing by the engineer or architect, nor 
shall the contractor be obliged to perform such extra work, or 
furnish such extra materials except upon such written order. 


Delay. 


Should the contractor at any time refuse or neglect to sup- 
ply a sufficiency of properly skilled workmen, or of materials 
of the proper quality, or fail to prosecute the work with 
reasonable promptness and diligence, or fail in the perform- 
ance of any of the agreements herein contained, and such 
refusal, neglect or failure shall be certified to in writing by the 
architect or engineer, then the owner shall be at liberty, after 
giving five days’ written notice to the contractor of such cer- 
tification, to provide such labor and materials, and to deduct 
the cost thereof from any money then due, or thereafter to 
_ become due to the contractor under this contract. And if the 
written certificate of the architect or engineer shall also verify 
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that such refusal, neglect, or failure is in his judgment so gross, 
or so long contiued as to necessitate the termination of the 
employment of the contractor for said work, the owner shall 
have the right to take possession of the work and of all mate- 
rials, tools and appliances thereon, and to employ any other 
person or persons to finish the work, and to provide the mater- 
ials therefor. And in case of such discontinuance of the employ- 
ment of the contractor, the contractor shall not be entitled to 
receive any further payment under the contract until the said 
work shall be wholly finished, at which time if the unpaid bal- 
ance of the amount to be paid under the contract shall exceed 
the expenses and damage incurred by the owner in finishing 
the work, or in consequence of the contractor’s failure, such 
excess shall be paid by the owner to the contractor; but if such 
expense shall exceed such unpaid balance, the contractor shall 
pay the difference to the owner. The expense incurred by the 
owner, as herein provided, either for furnishing materials, or 
for finishing the work, and any damage incurred through such 
default, shall be audited and certified by the architect or engi- 
neer, whose certificate shall be conclusive upon both parties 
thereto. If, however, the delay of this contractor’s work be 
caused by any act or neglect of the owner, or of other con- 
tractors (not sub-contractors of the contractor) or by the 
abandonment of the work by the employees of any of the 
above, through no default of the contractor, or from any other 
causes beyond his control, the contractor shall have the right, 
immediately upon the happening or commencement of any 
event or condition which causes said delay, to notify in writing 
the engineer or architect that he claims an extension of 
time on that account, in which case the architect or engi- 
neer shall decide: whether any, and if so, what extension 
of time shall be granted by reason of such delay, and the 
decision of such architect or engineer shall be binding upon 
both parties. . 

Contractor shall perform all the requirements of this 
contract promptly, and with diligence, as the progress of 
the work shall require. He shall not hinder or delay other 
contractors, or interfere with their work, and they shall 
have equal rights on the premises for the performance of 
their work. 
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Care of Work. 


Contractor must use all reasonable care to avoid damage to 
cornices, walls, flooring, wood-work, or any other work in the 
building erected by other contractors. He must make good 
any injury he may have caused, and leave the work complete 
and finished in a neat and workmanlike manner. No cutting 
of joists, columns or framing or cutting and undermining of 
walls or foundations shall be done without the written consent 
of the architect. or engineer. Particular care must be taken 
of all finished work, which work must be covered up and thor- 
oughly protected from injury or defacement. 


Removal of Rubbish. 


All refuse material that may accumulate during the progress 
of the work must be removed from time to time, as may be 
directed by the architect or engineer, and on the completion of 
the work, all rubbish must be removed, and all parts of the 
work must be carefully and thoroughly cleaned and left in good 
condition. 

Rules, Permits and Responsibility. 


Contractor shall comply with all municipal ordinances, all 
regulations of municipal departments, all state and federal 
laws, shall obtain and pay for all necessary permits to carry 
out this work, shall give the proper authorities all requisite 
notice relating to his work, and shall indemnify and save 
harmless the owner against all penalties for violations of laws 
committed by the contractor or by his sub-contractors. Con- 
tractor shall assume all risk of accidents to his work during the 
progress thereof, and also agrees to indemnify the owner against 
all loss of property or liabilty for damage to life or limb, or 
property of others that may occur, owing to the negligence of 
contractor, or of his sub-contractors, or of his or their em- 
ployees or agents, during the execution of the contract or extra 
work in connection therewith. 


Insurance. 


Owner shall insure all materials delivered and work done to 
the amount of payments made by owner to contractor, and to 
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the extent of the actual insurance money collected by owner 
under such insurance, contractor shall be relieved from restor- 
ing work injured or destroyed by fire. All work not certified 
by architect or engineer for payment, and all tools, apparatus 
and material of every kind belonging to contractor, or sub- 
contractors, or his or their employees or agents, used in the 
prosecution of the work, or on the premises, shall be entirely 
at the risk of the contractor. 


Patent Devices. 


Contractor agrees to defend all suits, and to save harmless 
the owner against all costs, payments, decrees and expenses 
of every kind, for or by reason of any claims or demands what- 
soever, for the use in connection with the work herein specified, 
of any patented articles, devices or systems, or for any alleged 
infringement of patents. Owner agrees that within ten days 
of receiving information of the institution of any suit against 
owner, notice will be sent to the contractor of the same. 


Final Tests and Acceptance. 


There shall be a final examination or test (if test be speci- 
fied) made by architect or engineer of all work done under 
these specifications, within thirty days after the contractor has 
in writing notified the architect or engineer that the work is 
complete and ready for regular use. This test shall be con- 
clusive as to whether or not the requirements of the contract 
have been met, unless contractor or owner shall within ten 
days after being notified of the result request an arbitration, 
in which case each party shall appoint an expert and these 
two shall appoint a third, and a test shall be made by said 
experts, the decision of a majority of them to be final. 


Payments, 


Payments shall be made as provided for in the contract, but 
no payment and no certificate of the architect or engineer dur- 
ing the progress of the work shall be construed as an acceptance 
of the work included therein, but the contractor shall be liable 
to all the conditions of the contract until the work is finished 
and completed and finally certified by the architect or engineer, 
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and such final certificate shall not be issued until the accounts 
for extra work and materials, and allowances for omissions 
have been rendered, passed on, and made part of such certifi- 
cate. Before final settlement is made, contractor shall—if so 
required in writing—furnish to the owner, or to the architect 
or engineer, an affidavit of contractor that all persons who 
have been employed upon the work, or who have furnished 
materials for the work, have been fully settled with, so far as 
they have bona fide undisputed claims. 


Rejection of Material. 


The architect or engineer shall have full power at any time 
during the progress of the work to reject any work or material 
which in his opinion is not in accordance with these specifica- 
tions, or which is defective or unsafe, and may .order such 
work removed, taken down or altered to his satisfaction. 
Contractor must remove rejected material from the premises 
with reasonable promptitude. In the event of the contractor’s 
refusal to remove, take down or alter the work condemned 
by the architect or engineer, the architect or engineer shall 
have power to have the same done at the cost of the contractor. 


Temporary Use of Apparatus. 


Should the owner desire any apparatus erected by con- 
tractor to be operated prior to the final acceptance of the 
work and payment therefor, such operation shall be at the ex- 
pense of owner and at his risk, both as to wear and tear and 
casualties. 


Arbitration. 


Wherever by these specifications any question is to be sub- 
mitted to the architect or engineer, and he shall be requested 
by either party, in writing, to give a written decision upon the 
question, and he shall fail for five days after the receipt of such 
notice to give such written decision, either party may, in writ- 
ing, appoint an arbitrator, and notify the other party who 
shall within five days after receipt of the written notice to that 
effect appoint another arbitrator, and the two arbitrators thus 
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chosen may appoint a third, and a decision of the arbitrators, 
or a majority, shall be binding upon both parties. 

In the following cases also the parties may appeal from a 
decision as to a question of fact rendered by the architect or 
engineer to arbitrators similarly chosen, to wit: 

In cases in which the architect or engineer shall certify as to 
the amount to be added or deducted from the contract for 
alterations, additions or omissions. 

In cases where the architect or engineer shall certify as to 
the fact that delay or failure on the part of the contractor is so 
gross or long continued as to necessitate the discontinuance of 
his employment. 

In cases where the architect or engineer shall reject any 
work or materials or order the same removed or altered. 

In cases where the architect or engineer shall fail to certify 
as to the fact that the work is completed and finished in com- 
pliance with the contract and specifications, so as to entitle 
the contractor to his final payment. 

In cases where the contractor or owner shall within ten 
days after being notified by the architect or engineer of the 
result of a test of the completed work, refuse to accept the 
result of the test as conclusive. 

In all other cases the decision of the architect or engineer 
shall be final, it being considered by both parties essential to 
the speedy progress of the work that prompt settlement of 
such questions should be made. 

In the above cases on which an appeal is provided for, if 
no appeal is taken, the decision of the architect or engineer 
shall be final. 








CXVIII. 


REPORT OF COMMITTEE ON STANDARDS: CODE 
FOR TESTING DIRECT RADIATION HEATING 


PLANTS. 
OBJECT OF THE CODE. 


In this country it is customary for the owners of buildings to 
require that when a contractor installsa heating system he shall 
guarantee that the system will be able to create and maintain a 
temperature of 70 degrees inside of the building when it is zero 
outside, and further that the contractor shall agree that the 
system shall not be paid for until it has been tried and the 
guarantee satisfied by actual trial during zero weather. This 
works a hardship on the contractor, inasmuch as he is often 
required to wait a long time, sometimes until two winters shall 
have elapsed before he receives payment for his work. And 
in order that this waiting may be obviated, and that instead 
of the contractor agreeing to wait until the system is tried and 
its heating capacity actually proved during zero weather, your 
committee proposes that the heating capacity of direct radia- 
tion heating systems shall be determined by a test made in 
accordance with the following Code. In this Code it is assumed 
that the heating system shall be tested when it is warmer than 
zero outside, by an engineer or some other person competent 
to make such a test, and that if the test be made in accordance 
with the Code and shall show satisfactory results when so 
made, this test is to take the place of a test or trial of actual 
service during zero weather. 


BASIS OF THE CODE. 


The requirements of this Code are based upon the assump- 
tion that when there is not a very great variation in the differ- 
' ence between the temperature of the steam or water in a 
radiator and the temperature of the air in the room where the 
radiator.is, the heat emitted per hour per square foot of sur- 
face per degree difference between the temperature of the 
steam in the radiator and the temperature of the air in the 
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room, is a constant quantity; and that the heat transmitted 
through the cooling walls and windows of buildings per hour 
per square foot of surface per degree difference between the 
temperature of the air inside and that of the air outside of the 
room, is a constant quantity. It is probable that these as- 
sumptions are not strictly true, but the deviation from the 
truth is so small that for all practical purposes they may be 
considered as true, and it is also probable that we do not know 
the coefficients for the transmission of heat from radiators to 
the air surrounding them, or from the air inside of a room to 
the air outside of a room, with a sufficient degree of accuracy 
to enable us to calculate exactly what the transmission of heat 
in any given case will be. Further, as the object of the Code 
is to enable systems to be tested in comparatively warm 
weather, when it is probable that there will not be such severe 
winds as would prevail in zero weather, it is probable that the 
deviation from the truth in the assumptions as to the transfer 
of heat from radiators to the air in a room and from the air in a 
room to the air outside, are such that the tests made in com- 
paratively warm weather will err, if at all, in such a way as to 
introduce a slight factor of safety, such as should be introduced 
any way to make allowances for the cold, high winds which 
usually prevail or which may prevail during zero weather. 

On the assumptions made then, if we let T represent the tem- 
perature of the steam or hot-water in the radiator, t, the tem- 
perature of the air in the room, and t,, the temperature of the 
air outside, we have 


(1) . 2... we. aomk, 


where k is a constant quantity for each building and heating 
plant. And if, as is generally the case, t is to be 70 when t, is 0, 
we shall have as the expression for the value of k 
os 70 
(2) ee * = Sere 70 ’ 
From equations (1) and (2) we get 


oe (T—7o)t, 
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Equation (3) enables us to determine the temperature, t, 
which should be maintained inside of a building when the tem- 
perature outside, t), is higher than zero, and when the tem- 
perature of the steam or water in the system is T. This 
equation assumes that the test is made with the same tempera- 
ture of steam or hot water in the radiators which would be 
used in order to keep the air of the building at 70 degrees dur- 
ing zero weather. It is not desirable to have the temperature 
of the steam or hot water in the radiators during the test differ- 
ent from that which it would have to be under the guarantee 
of the contract under which the system was installed, in order 
to maintain 7o degrees during zero weather. This is so 
because experience and tests have indicated that the heating 
effects of radiators vary somewhat with the temperature of 
the steam or hot water in them; and, hence, the committee 
deems it safest to make the test using exactly the same tem- 
perature of steam or hot water in the radiators that would be 
used or would be allowed to be used, under the contract, to 
maintain a temperature of 70 degrees inside when it is zero 
outside. 

As has been said before, it is probable that the amount of 
heat emitted by a given radiator per square foot of heating 
surface per hour per degree difference between the tempera- 
ture of the steam and the temperature of the air in the room, 
is not exactly constant for all differences of temperatures, but 
when this difference does not vary through a wide range, it 
may be assumed that the heat emitted per degree difference 
of temperature per hour per square foot of surface, is constant 
and equation (3) has been deduced upon the supposition that 
the difference between T, the temperature of the steam or hot 
water in the radiators, andt, the temperature of the air in the 
room during the test, is not very different from what it would 
be when the temperature of the air inside is 70 degrees and 
the air outside is zero. Your committee is of the opinion that 
the difference between T and t during a test should not be 
greater than 0.8 of the difference between T and t during zero 
weather. That is to say, if a heating plant be installed under 
a guarantee that when the temperature of the steam in the 
radiators is 220 degrees a temperature of 70 degrees will be 
maintained in the building when it is zero outside, no test of 
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the system should be made to determine its heating capacity 
when the difference between the temperature of the steam in 
the radiator, 220 degrees, and the temperature, t, maintained 
in the building during the test shall be less than 0.8 of the 
difference between 220 and 70, or 120 degrees. This will 
necessitate that tests, to determine the heating capacity of 
systems, shall be made during comparatively cold weather. 
For example, let it be assumed that a heating plant be in- 
stalled under a guarantee to maintain a temperature of 70 
degrees in a building when the temperature outside is zero, 
with a temperature of steam in the radiator of 220 degrees. 
Here we have the difference between 220 degrees and 70 de- 
grees, the difference between the temperature of the steam 
and the temperature maintained in the room during zero 
weather, is 150 degrees. If now, a test be made and it be 
required that when the test is made the difference between 
the temperature of the steam in the radiator, 220 degrees, 
and the temperature maintained in the building, shall not be 
less than 0.8 of the difference between the temperature of the 
steam in the radiator and the temperature maintained in the 
building during zero weather, we have, that when the test is 
made, T —t must be equal to or greater than 0.8 of 150 or 120 
degrees. Assuming that the difference between T and t dur- 
ing the test is 120 degrees, we have that t shall be equal to 
T—.120, of 220—120=100. That is to say, the temperature 
in the building during the test shall not be greater than 100 


degrees. 
From equation (3) we have 
T(t—70) 


Putting in (4) the values of T and t in this particular problem, 
we have 





‘ __ 220(100 — 70) __ 220 X30 | 
= = = 


220—70 150 hoa 

That is, the outside temperature during the test would have to 
be 44 degrees in order that the temperature inside would be 
equal to 100 degrees. If now, the test should be made when 
the outside temperature were less than 44 degrees, the tem- 
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perature inside would be less than 100 degrees. In this par- 
ticular instance, if the plant is to be tested during weather 
warmer than zero weather, it would not, under the provisions 
of the Code, be allowable to test the plant when the tempera- 
ture outside is higher than 44 degrees. 

As a second example let us assume that a hot-water plant is 
installed under a guarantee to maintain a temperature of 70 
degrees inside when the temperature outside is zero, with an 
average temperature of the water in the radiators of 160 de- 
grees. Here we have the difference between T and t during 
zero weather is equal to 160—70, orgodegrees. Assuming, as 
before, that the difference between T and t during a test made 
to determine the capacity of the plant, shall not be less than 
0.8 the difference between T and t during zero weather, we 
have that during the test, T—t must not be less than 0.8 of go, 
or 72 degrees. If we assume then, that during the test, T—t 
is equal to 72 degrees, we have that t is equalto T—72. And 
since T is 160, we have that the greatest temperature to be 
maintained in the building during a test shall be 160—72, or 
88 degrees. From equation (4) we see that when T is 160, and 
t is 88, 

160(88—70) _ 

iid 160—170 _ 


If now, the test had been made when the outside temperature 
was greater than 32 degrees, the inside temperature would have 
been higher than 88 degrees, but according to the requirements 
of the Code such a test would not be allowable. If the test 
were made when the outside temperature was less than 32 de- 
grees, the temperature inside would be less than 88 degrees, 
and such a test would be within the requirements of this Code. 
In other words, the rules of the Code say that when the average 
temperature of the water in the radiators of a hot-water heat- 
ing system of a building be 160 degrees in order to maintain a 
temperature of 70 degrees in the building during zero weather, 
no test of the plant shall be made to determine its efficiency 
when the temperature outside is higher than 32 degrees. 

The two requirements which are indeed the basis of the Code 
for testing direct radiation heating plants in order to determine 
their capacities are: 
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1. That during the test the temperature of steam or water 
maintained in the radiators shall be the same as that allowed 
by the contract to be maintained in order to maintain a tem- 
perature of 70 degrees in the building when it is zero outside. 

2. That during the test the difference between the tempera- 
ture of the steam or water in the radiator and the temperature 
maintained inside of the building, shall not be less than 0.8 of 
the difference between the temperature of the steam or water 
in the radiator and the temperature maintained in the building 
when it is zero outside. 

The following table shows the maximum outside tempera- 
tures during which tests may be made under the requirements 
of the Code, in order to determine the capacity of a plant, and 
also the temperature which should be maintained inside during 
a test when the temperature outside is the maximum allowed 
by the Code. 








TABLE 1. 
(2) (2) (3) 

Segerinet Goctoom pod Maximum allowable tem- *maenmees ‘= me boning 
required by contract. . peratures during a test. bo — a” is 

160 32 88 

180 36 92 

200 40 96 

220 tt 100 

240 48 104 











This table shows that it would not be allowable under re- 
quirement 2 to make a test to determine the capacity of a heat- 
ing plant when the temperature outside is higher than 44 
degrees unless the temperature allowed under the contract to 
be maintained in the radiators in order to maintain a tempera- 
ure in the building of 70 degrees during zero weather be less 
than 220 degrees. But even when the temperature aliowed 
in the radiators to maintain a temperature of 70 degrees in a 
building during zero weather, be as high as 240 degrees, it 
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would not be permissible under the Code’ to make a test for 
determining the capacity of the heating system when the tem- 
perature outside is greater than 48 degrees. 

Your committee also deems it advisable to include in the 
Code, a third requirement as follows: 

3. That no test to determine the heating capacity of a sys- 
tem, to maintain a temperature of 70 degrees in a building 
during zero weather, shall be made when the temperature 
outside is greater than 48 degrees, even although the allowable 
temperature under requirement 2 of the Code should be greater 
than 48 degrees. 

The object of this requirement is so apparent that explana- 
tion is needless. It is evident that heating systems should be 
tested, if not during cold weather, at least during weather when 
the temperature outside is less than 48 degrees. 


REQUIREMENTS OF THE CODE. 


When a direct radiation, steam, or hot-water heating plant 
of a building is tested to determine whether its heating capa- 
city is sufficient to maintain a temperature of 70 degrees in the 
building when it is zero outside, the following requirements 
shall be observed during the test: 

1. The temperature of the steam or water maintained in the 
radiators shall be the same as that allowed by the contract to 
be maintained in order to maintain a temperature of 70 de- 
grees in the building when it is zero outside. 

2. The difference between the temperature of the steam or 
water in the radiator, and the temperature mairitained inside 
of the building during the test, shall not be less than 0.8 of the 
difference between the temperature of the steam or water in 
the radiator and the temperature to be maintained in the build- 
ing when it is zero outside. 

3. In no case shall the temperature outside be greater than 
48 degrees, even although the allowable temperature under 
requirement 2 should be greater than 48 degrees. 

4. The temperature which should be maintained in each 
room or each floor of the building during a test, in order that 
the capacity of the heating plant shall be efficient to maintain 
a temperature of 70 degrees in each room of the building when 
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it is zero outside, shall be calculated by the following equation: 


t=7 
70+ . ’ 


where t is the temperature which should be maintained in the 
building during the test; T is the temperature of the steam or 
hot water in the radiators, and t, is the outside temperature 
during the test. 

If the temperature of the building, or of a floor or a room of 
the building, during a test be less than the value of t given by 
the above equation, the heating system shall be considered as 
not sufficiently large to maintain a temperature of 70 degrees 
when it is zero outside. 


THE TEMPERATURE, T, OF THE STEAM OR WATER IN 
THE RADIATORS. 


In the case of a steam-heating apparatus, the temperature 
of the steam in the radiator shall be arrived at by determining 
the pressure of the steam in the main supply pipe by means of 
a correct steam-pressure gauge and then the temperature, as 
given by a steam table, corresponding to the average of the 
observed pressures shall be taken as the temperature of the 
steam in the radiator. 


Readings of the pressure gauges shall be made at intervals 
during the test of not more than 30 minutes. 


In the case of hot-water heating systems the temperature of 
the water in the radiators shall be arrived at by measuring 
close to the hot-water heater, the temperature of the water in 
the main supply pipe, and measuring also close to the heater 
the temperature of the water in the main return pipe, and the 
average of these shall be considered as the temperature of the 
water in the radiators. If there be more than one supply pipe 
and more than one return pipe to the systems, the tempera- 
ture of the water in at least two supply pipes shall be observed, 
and also the temperature in at least two return pipes; and the- 
averages of the temperatures observed in the supply pipes 
and the temperatures observed in the return pipes shall be 
taken as the temperature of the water in the radiators. 
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The temperatures shall be obtained by thermometers 
specially made for the purpose of indicating the temperature 
of water in hot-water mains, or by thermometers placed in 
thermometer cups in the pipes. Readings of these ther- 
mometers shall be made at intervals during the test of not 
more than 30 minutes. 


THE INSIDE TEMPERATURE. 


The temperature maintained in a building during a test shall 
be determined by taking observations of the temperature in 
different parts of the building on each floor. 

When the building is only one story high, temperature 
observations shall be made on the first floor; when the build- 
ing is two stories high, temperature observations shall be 
made on the first and second floors; when the building is more 
than two and less than six stories. high, temperature observa- 
tions shall be made on the first, third, and fifth floors; when 
the building is more than six and less than twelve stories high, 
temperature observations shall be made on the first, fourth, 
seventh, and tenth floors; and when the building is more than 
twelve stories high, temperature observations shall be made 
on the first, sixth, and eleventh floors, and on each succeeding 
fifth floor above. 

Not less than three thermometers shall be used on any one 
floor for indicating the temperature of that floor. The loca- 
tion of the thermometers must be determined for each par- 
ticular case, although it is recommended that one thermometer 
be placed in the coldest room and one in the warmest room of 
each floor. These rooms will usually be those having a north- 
west exposure, and those having a southeast exposure. 

The average of the temperatures observed in any room dur- 
ing a test shall be considered the temperature of that room; 
the average of the temperatures of the rooms on a floor shall 
be the temperature of that floor, and the average of the tem- 
peratures of the different floors shall be considered the tem- 
perature of the building. 

The thermometers used for determining the temperature 
inside of the building shall be all glass thermometers with the 
graduations on the stem. They shall be graduated to read to 
single degrees Fahr. 
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The thermometers shall be hung about four and a half or 
five feet above the floor, but not closer than two feet to an 
outside wall or window. 

Reading of the thermometers shall be made at intervals dur- 
ing the test of not more than 30 minutes. 


THE OUTSIDE TEMPERATURE. 


The outside temperature shall be obtained by taking obser- 
vations on thermometers placed in the openair. Not less than 
two thermometers shall be used for determining the outside 
temperature, and they shall be hung so as to be shielded from 
the direct rays of the sun, and to be as much as possible in the 
open. They shall be hung so that the bulbs shall not come in 
direct contact with the wall of any building, shed, or fence. 
They shall be all glass thermometers with the graduations on 
the stem and shall be graduated to read to single degrees Fahr. 

The average of the readings of the outside thermometers 
shall be considered as the outside temperature, ty to be used 


for determining, by the equation of requirement 4, the inside 
temperature, t, which should be maintained in the building 
during the test. 

Readings of the thermometers shall be made at intervals 
during the tests of not more than 30 minutes. 


Respectfully submitted, 


J. H. KINEALY, Chairman. 
HERMAN EISERT. 

H. A. JOSLIN. 

WM. McMANNIS. 

J. J. BLACKMORE. 
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gineers Giving Free Information 

BLACKMORE, J. J., Paper No. CX., The Capacity of Cast Iron Sec- 
tional Steam Boilers 

Branches of the Society, Their Desirability 

Boilers, Water-Tube vs. Fire-Tube 

Boilers, Rating of Cast Iron Sectional ; 

CAMPBELL, ROBERT, Disc. on Furnace Heating 

CARPENTER, B. H., Paper No. CVI., Test of a Hot Air Gravity Sys- 
tem of Heating and Ventilating in a School Building 

CARPENTER, Prof. R. €., Disc. on Furnace Heating, 94, 102 ; Paper 
CVII., Test of a Cast Iron Heating Surface in Connection with 
the Fan System of Heating, 131; Disc. on Radiator Nipples... . 

CHEW, F. K., Disc. on Radiators Using Air, 274; on Grate and 
Heating Surface in Furnaces 

Cosey, L. J., Disc. on Defective Steam-Heating System 

Code for Testing Direct Radiation Heating Plants 

Committee on Compulsory Legislation, Report of 

Committee on Uniform Contract 


Committee on Standards, Code for Testing 

Committee on Tenth Annual Meeting 

CONNOLLY, JOHN A., Disc. on Furnace Heating 

Contract, Uniform, Proposed by the Society, 336; Discussion of. 
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Corrosion of Radiators 

CRANE, H. D., Disc. on Defective Steam Heating System, 257; on 
Pipe for High Pressure 

DEAN, MARK, Disc. on Defective Steam Heating System 

Election of Officers, Report of Tellers 

Fan System of Heating, Paper CVII., by R. C. CARPENTER 

Furnace Heating and Ventilating System in the Public Library at 
Hion, N. Y., Paper No. CY., by W.. H. SWEPZER. ..... 0.206050 

Furnace Heating of a School Building, Paper No. CVI., by B. H. 
CARPENTER 

GORMLY, JOHN, Paper No. CXIV., Description of a Low-Pressure 
Steam-Heating System Which Proved Defective in Operation.... 

HARRIS, JOHN J., Paper No. CXI., Cooling an Auditorium by Means 


Heating and Ventilating by Hot-Air Furnaces, Paper CV., 
Paper CVI 

Heating System, Low Pressure, Defective in Operation, Paper CXIV. 

Hot-Air Furnace, Heating and Ventilating by 

Humidity, Effect of, on Heating Systems 

JELLETT, S. A., Disc. on Publishing a Journal, 26; on Proposed Uni- 
form Contract, 39; on Fan System of Heating, 139; on Propor- 
SR SN ons ce mneds na0h akin eck suhiaemeneesneseemnee 

KENRICK, A. E., Presidential Address. 

KENT, WILLIAM, Disc. on Furnace Heating, 92, 124; on Smoke and 
Gas-Flue System, 150; on Rating Cast Iron Sectional Boilers, 167, 
290; on Proportioning Boilers, 191; on Engineers Giving Free 
Information, 201; on Water-Tube Boilers, 215; on Soft Coal 
Burning, 222 ; on Defective Steam-Heating System, 244; on Radi- 
ators Using Air 

KINEALY, J. H., Paper No. CIV., Temperature Regulation, 63 ; Disc. 
on Furnace Heating, 103, 122; on Screwed Joints in Pipes. 

Legislation, Report of Committee on 

Lien Laws, Disc. by S. A. JELLETT 

LyMAN, C. M., Disc. on Furnace Heating 

Mackay, W. M., Disc. on Cooling an Auditorium, 185; on Propor- 
tioning Boilers, 196; on Defective Steam-Heating System, 249; 
on Radiators Using Air, 375 ; on Space in Radiators.... 

MALONEY, D. J., Disc. on Hot-Air Heating 

MACKAY, JAMES, Disc. on Radiator Nipples, 1g0 ; on Proportioning 
Boilers 

Metric System, Proposition for a Letter Ballot on 

OLDACRE, C. E., Disc. on Furnace Heating, 94, 130; on Radiators 
Using Air, 278; on Effect of Humidity in Warm-Air Heating, 
324; Oil-Burning Devices 

PAUL, ANDREW G., 

Pipe, Screwed vs. Flange Joints in 

Proceedings of the Annual Meeting 

Proceedings of the Semi-Annual Meeting.... 
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Quay, D. M., Disc. on Engineers Giving Free Information, 203; on 
Reserve Power in Boilers, 207 ; on Screwed Joints for Pipe 

Radiators Using Air Instead of Water or Steam, Paper CXV., 
GEO. M. AYLSWORTH 

Radiators, Corrosion of 

Report of the Committee on Legislation... 

Report of the Committee on Uniform Contract 

Report of the Committee on Grate Area in Boilers................. 

Report of the Committee on Tenth Annual Meeting 

Report of the Committee on Standards, Code for Testing 

Report of the Secretary 

Report of the Treasurer 

Report of the Board of Governors 

Rockwoop, G. I., Disc. on Furnace Heating, 100; on Proportion- 
ing Boilers 

RUTZLER, E., Disc. on Screwed Joints for Pipe 

School-houses, Proposed Law for Ventilation of, 15; Hot-Air Heat- 


SMITH, H. A., Disc. on Defective Steam-Heating System. 

Smoke and Gas Flue System in the Ansonia Apartment House, New 
York, Paper CVIII., by R. P. Bolton 

SNELL, H. I., Disc. on Fan System of Heating 

SWITZER, W. H., Disc. on Branches of the Society, 29 ; Paper No. 
CV., Furnace Heating and Ventilating System in the Public 
Library at Ilion, N. Y., 83; Disc. on Radiators Using Air, 272; 
on Heating Furnaces 

Temperature Regulation, Paper CIV., by J. H. KINEALY 

Testing Direct Radiation Heating Plants, Code for 

Thermostats, see Temperature Regulation. 

TOPICAL DISCUSSIONS, ANNUAL MEETING: 
No.1. Inthe manufacture of radiator nipples should steel, wrought 

iron or malleable iron be used to insure the greatest durability ? 

No. 2. In boilers for heating, should they be proportioned to the 


No. 4. To what extent should an engineer place his knowledge at 
the disposal of those who need it? 


No. 5. Should the heating engineer be expected to provide reserve 


No. 7. For plants where the steam pressure does not exceed 100 
lbs., which is to be preferred, a water-tube or a fire-tube boiler? 
No. 8. What is the largest size of pipe that should be used with 


No. 11. On fuel oil burning devices for use in heating apparatus ? 
No. 12. For soft coal burning, what changes are necessary in a 
hard coal apparatus ? 
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TopPICAL DISCUSSIONS, SEMI-ANNUAL MEETING: 
No. 1. What is the proper method of rating steam and hot-water 


No. 2. The relation of space between sections to the efficiency of 
steam and hot-water radiators 

No. 3. The advantages and disadvantages in the use of wrought 
or sheet iron for steam and hot-water radiators 

No. 4. Can a wrought-iron nipple for radiators be made durable 


No. 5. The advisability of forming local chapters of the society... 

No. 6. The relative dimensions, weight and material in piping 
systems for pressure of 200 lbs 

No. 7. Is there any reliable short rule for approximating cost of 


No. 8. The effect of humidity on the load on warm-air heating 
system. 
No.9. The relative importance of grate and heating surface in 
furnace heated buildings 
No. 10. The relative value of fire-pot and other surfaces in hot-air 
furnaces 
Uniform Contract, Report of Committee on, 19, 336; discussion of 
report 
Water-Pans in Hot-Air Furnaces, Disc 
Water-Tube Boilers, Disc. Topic No. 7 
Vacuum Systems of Heating for Residences 
Ventilating of Public Buildings, Proposed Law in State of New York 








